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This is the 1995 Groundwater Coordinating Council (GCC) Report to the Legislature. The Council was formed in
1984 to help state agencies coordinate non-regulatory activities and exchange information on groundwater. The
Council has served as a model for interagency coordination and cooperation among state government officials,
the Governor, and local government. It has achieved the distinction of being one of the few groups in the nation to
effectively coordinate groundwater activities in their state from an advisory position.

The groundwater accomplishments by your state agencies during the past year include:

-Endorsement of Wisconsin's Comprehensive State Groundwater Program Plan (CSGWPP) as a core program
plan by the U.S. EPA. Wisconsin is one of only four states to receive this endorsement. The GCC reviewed
and approved the CSGWPP which was prepared by the DNR and reviewed by DATCP, DILHR, DHSS,
DOT and the UWS. This endorsement once again sets Wisconsin ahead as a national leader. The EPA
recognizes the importance of the GCC in coordinating cohesive groundwater management and regards the
existence of the GCC as one of the strongest aspects of Wisconsin's groundwater program.

-Submittal of the "Generic State Management Plan (SMP) for Protection of Groundwater from Pesticides" to the
U.S. EPA for concurrence. The generic SMP was cooperatively drafted by DATCP and DNR over the past
two years, and reviewed by DHSS and other interested agencies. The plan presents a comprehensive review
of Wisconsin's efforts to prevent groundwater contamination due to pesticides.

-Preparation of 47 summaries of research/monitoring projects. Sixty-eight summaries from all agencies and the
UW will be published together in early FY 96.

-Publication of the joint DNR-DHSS "Nitrate in Drinking Water" brochure, the DNR "Radon in Private Well
Water" brochure and the DNR revised Groundwater Education Resource Directory.

We hope you, your staff, and the public will find this report a useful reference in protecting Wisconsin's valuable
groundwater resource.

Sincerely,

Susan L. Sylvester, Chair
Groundwater Coordinating Council

Madison, Wisconsin 53707

Susan L. Sylvester,
Chair
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€XeCuTIVE SUMMARY

This is the Report to the lsggislature by the Groundwater Coordinating Council (GCC) as required
by s.15.347, Wisconsin Statutes. The report degseribegs the condition and management of the
groundwater rgsource and summarizgs the Coordinating Council's activitigs for fiscal year (FY)
1995.

In 1984, the lsggislature gnacted Wisconsin et 410 intgnding to improve the management of the
statg's groundwater. The GCC is dirgeted by s. 160.50, Wis. Stats., to "serve as a megans of
inergasing the ¢fficigncy and facilitating the ¢ffective functioning of statg aggncigs in activitigs
related to groundwater management. The Groundwater Coordinating Council shall adviseg and
assist statg aggneigs in the coordination of nonrggulatory programs and theg gxchangg of
information related to groundwater, including, but not limited to, aggncy budgets for groundwater
programs, groundwater monitoring, data managegment, public information and gducation,
laboratory analysis and facilitigs, rgsgarch activitics and theg appropriation and allocation of
stateg funds for researeh."

Megmbership of the GCC includes the Seergtarigs of the Pepartments of Natural Resourees (PNR);
Industry, lsabor and Human Relations (PIlHR); dgriculture, Tradeg and Consumer Protection
(PATCP); Health and Social Serviegs (PHSS); Transportation (POT); the President of the
University of Wisconsin System (UWS); the State Geologist; and a representative of the Governor.
Members arg listed on the inside of the front cover.

Sineg its last rgport, the Groundwater Coordinating Council has accomplished the following:

1.The GCC and the UWS Groundwater Research Wdvisory Council econtinuegd coordination of the
annual solicitation for groundwater rgsgarch and monitoring proposals among state
ageneigs. Thirty-four projects were funded in FY 95 by ong or morg of the following
agencigs: UWS, PUTCP, PNR and PlsHR. The projects funded are listed in Table 1. The
locations of the figld sitegs for the projects arg shown in Figure 2. 1 joint solicitation for
groundwater-related monitoring and rgsgareh project proposals for funding in FY 96 was
distributed in Novgmbegr, 1994. {1 copy of the joint solicitation is containgd in the dppendix
to this report. 1 total of 40 project proposals werg recgived. €ightegn ngw projects were
selgeted by the UWS, PNR, PlIsHR, and/or DUTCP for funding in FY 96 in addition to 13
projegcts which will carry over into theg new fiscal gear. The FY 96 groundwater monitoring
and regsgareh projects and their funding ageney arg listed in Tablg 2. The GCC gndorsed
the UWS groundwater rgsgarch plan for FY 96 as required by s. 160.50(1m), Wis. Stats.

2.The GCC reegived gndorsgment from the U.S. €PH of Wisconsin's Compreghegnsive State
Groundwater Program Plan (CSGWPP) as a core program plan. Wisconsin is ong of only
four states to recgive this gndorsgment. The GCC revigwed and approved the CSGWPP
which was pregpared by the PNR and revigwed by PUTCP, PlHR, POT and
regpresentatives from the UWS before submittal to €PH. The CSGWPP consists of a state
profile, a self-assgssment and a vision statgment. This gndorsgment oneg again sets
Wisconsin ahegad as a national lgader. The €PH recognizes the importanceg of the GCC in
coordinating cohgsive groundwater managegment and regards the gxistegneg of the GCC as
ong of the stronggst aspects of Wisconsin's groundwater program.

3.The GCC coordinated ¢fforts to distribute the findings of groundwater monitoring and regsearch
funded through the joint solicitation procegss. PNR and UW Water Resouregs Center



(WRCO) staff wrotg summarigs of 45 final rgports in TUY 95. Summarigs of 65 reports will be
published together in garly FY 96. The PNR and WRC have nearly ¢liminated the backlog
of final regports for which summarigs have not bggn prepared. Copigs of all final rgports
and summarigs will be distributed by the WRC. PNR staff constructed a databasg for
tracking rgsgarch/monitoring project status. Plans werg madg to make the summarigs
accgssiblg by computer through the National Lkibrary System and Wisclnfo onling
sgrvices.

4.The GCC provided guidancg for the dgvelopment of the "Gengric State Management Plan for

Proteetion of Groundwater from Pesticides". The generic SMP was cooperatively drafted
by PUTCP and PNR over the past two gears, and reviewed by PHSS and other interested
agencigs. The plan presents a comprehensive review of Wisconsin's regulatory and
nonrggulatory gfforts to prevent groundwater contamination dug to pesticides.

5.Prior to publication, the GCC revigwed and gndorsed the joint DPNR-PHSS "Nitrate in Prinking

Water" brochure and the GCC's revised Groundwater €ducation Regsoureg Pirgetory. The
GCC also revigwed and gndorsed the PNR Burgau of Water Supply's ngw "Radon in
Prinking Water" brochurg which will bg published in garly Y 96.

6.The GCC dirgeted the preparation of a regport on groundwater quantity. The PNR took the Igad in

gstablishing a tgchnical advisory committeg and gathering information. {1 draft report is
being pregpared which summarizgs availablg information on groundwater quantity and
providgs options for managing problgms (se¢e also "Condition of the Resoureg:
GQroundwater Quantity"). The PNR added a groundwater quantity rgsegareh priority to the
1996 joint solicitation packagg. Sgveral related proposals werg recgived, including four
which werg chosgn for funding.

7.The GCC has continugd to work with rgpresegntatives of federal aggncigs to promote

commaunication and coordination of fedegral and statg groundwater activitigs.
Representatives from the Natural Resoureg Consgrvation Servieg (NRCS), U. 8.
dgricultural Stabilization and Consgrvation Sgrvieg (I9CGS) and the U. . Geological
Survey (USGS) attend GCC meetings and serve as egx officio subcommitteg members.

8.The GCC has continued to work with rgpresentatives of local units of government to address

issugs that affect local governments. The lsocal Government Subcommittee met and
discussed implgmgntation of wellhgad protection on a county-widg basis.



INTRODUCTION
PURPOSE

The Groundwater Coordinating Council is required by s. 15.347, Wis. Stats., to preparg a report
which "summarizgs the opgrations and activitigs of the council ..., dgseribes the stateg of the
groundwatgr rgsoureg and its managegment and sgts forth the recommendations of the council.
The annual rgport shall include a degseription of the current groundwater quality of the state, an
assgssment of groundwategr managgment programs, information on theg implgmentation of eh. 160,
Wis. Stats., and a list and degseription of currgnt and anticipated groundwater problgms." This
rgport is dug gach dugust. The purposg of this regport is to fulfill this requirement for FY 95.

The seetion, "Summary of Wgency etivitigs" (p.7) deseribgs groundwater management programs
and implgmentation of eh. 160, Wis. Stats., by the individual statg agencigs. "Groundwater
Monitoring and Regsgarch" providgs information on monitoring and rgsgarch activities to addrgss
groundwater issugs in Wisconsin and degscribes the condition of the groundwater resource. The
activities of the Groundwater Coordinating Council and its subcommitteegs arg degscribed under
"Coordination fetivitigs" and in thg minutgs which arg containgd in the appendix to this report.
The recommendations of the Council arg containegd in "Pirgetions for Future Groundwater
Protection.”

SUMMARY OF WISCONSIN'S GROUNPWHTER LEGISILWTION

Wisconsin has a long history of groundwater protection. The culmination of this ¢ffort was
adoption and implgmentation of 1983 Wisconsin et 410, Wisconsin's Comprehegnsive
Groundwater Protection et which was signed into law on Mag 4, 1984. The law gxpanded
Wisconsin's Iggal, organizational, and financial capacity for controlling groundwater pollution.
The Groundwater Protection fet eregated chapter 160, Wisconsin Statutes, which sgrves as the
backbong of Wisconsin's program. Chapter 160, Wis. Stats., providgs a multi-agegney
compreghgnsive regulatory approach, using two-tigred numgrical standards, based on the pregmisg
that all groundwater aquifers in Wisconsin arg gntitled to gqual proteetion. There arg a number of
major compongnts to Wisconsin's groundwater protection program:

)dtandards. Undgr chapter 160, Wis. Stats., the Pgpartment of Natural Rgsoureegs (PNR) must
gstablish statg groundwater quality standards based on reecommendations from the
Department of Health and Social Sgrvicgs (PHSS). Standard setting is a continuing
procgss basgd on a priority list of substances gstablished by the PNR in conjunction with
other statg agencigs. The statg groundwater standards arg contained in chapter NR 140,
Wisconsin ddministrative Code.

2)Regulatory Programs. Oneg groundwater quality standards arg gstablished, all statg aggncigs
must managg their regulatory programs to comply. €ach statg regulatory aggncy must
promulgate rulgs to assurg that the groundwater standards arg met and to requirg
appropriate rgsponsgs when the standards arg not met. The state regulatory agegncigs are
the PNR (solid and hazardous wastg, industrial and municipal wastegwater, spills); the
Department of Industry, l.abor and Human Relations (PlsHR) (private sewage systems,
petrolgam product storage tanks); the Pepartment of dgriculture, Trade and Consumer
Proteetion (PATCP) (pesticide use and storage and fertilizer storage); and the Pepartment
of Transportation (POT) (salt storage). The implgmentation of the groundwater standards
by the statg agencigs is dgscribed under "Summary of Hgegncy Hetivitigs".




3){dquifer Classification. Ong of the most important features of Wisconsin's groundwater law is an
item that was omitted. When Wisconsin was debating the groundwater proteetion
lggislation, the U. 8. €nvironmental Protection dgency (€PN) tried to develop a
nationwidg groundwater approach. {4 keggstong of €P{'s proposal was aquifer
classification - a schegmg whergby gach aquifer would be classified according to its usg,
valug or vulngrability and then would be protected to that classification lgvel. This gntails
"writing off" certain aquifers as industrial aquifers not gntitled to protection and ngver
again usablg for human water supply. Wisconsin said "no" to aquifer classification. The
philosophical underpinning of Wisconsin's groundwater law is the beligf that all
groundwater in Wisconsin must be protgeted to assurg that it can beg used for pegoplg to
drink.

4)Monitoring and Pata Management. [t the timg the groundwater Iggislation was created, there
was conegern that Wisconsin negeded a groundwater monitoring program to determing
whether the groundwater standards were being met. Therefore, a groundwater monitoring
program was cregated under s. 160.27, Wis. Stats. Mongy from the Groundwater decount of
the €nvironmental Fund has beegn used for problgm assgssment monitoring, regulatory
monitoring, at-risk monitoring and managgment practicg monitoring, as well as
gstablishment of a data managegment system for collgetion and managgment of the
groundwater data. Sgg the "Groundwater Monitoring and Research" discussion (p.29) in
this report for further information.

3)Research. {lthough all state agencigs must comply with the groundwater standards, the
proegssegs by which groundwater beecomes contaminated, the technology for clgan-up, the
mechanisms to prevgnt contamination and thg gnvironmental and health ¢ffects of the
contamination arg oftgn not well undgrstood. In addition, the basic data on ggology, soils,
and groundwater hydrology is often not availableg. The UWS and the state agencigs have
recognized that additional gfforts in these resgarch argas arg badly ngeded. The Governor
and the leggislaturg included a ngw groundwater rgsgarch appropriation for the UWs
beginning with the 1989-1991 bignnial budggt. Puring theg past year, the UWS and the
Pepartments of dgriculture, Trade and Consumer Proteetion, Industry lsabor and Human
Relations, and Natural Rgsouregs participated in a joint solicitation for groundwater-
related rgsgarch and monitoring proposals for funding during fiscal ygar 1996. S¢g the
"@roundwater Monitoring and Regsgarch" discussion for morg details.

6)Coordination. In gstablishing the groundwater law, the leegislature recognized that management
of the statg's groundwater rgsources was a rgsponsibility divided among a number of
stateg aggncigs. Thergfore, the Groundwater Coordinating Council was ereated to advise
and assist statg agencigs in the coordination of non-regulatory programs and the
gxchangg of information related to groundwater. The Coordinating Council has begegn
megeting sincg 1984. See the "Coordination {etivitigs" discussion (p.71) in this report.

7)local Groundwater Management. The Groundwater Protection (et elarified the powers and
rgsponsibilities of local govgrnments to protect groundwater in partngrship and
consistent with state law.

a.zoning authority for citigs, villagegs, towns and countigs was gxpanded to "gncouragg the
proteetion of groundwater."



b.Countigs can adopt ordinanegs regulating disposal of sgptage on land (consistent with DNR
rgquirgments); citigs, villaggs or towns may do so if the county dogs not.

c.Countigs can regulate (under PNR supervision) well construction and pump installation for
cgrtain private wells.

d.Property assgssors must considgr theg time and gxpegnsg of rgpairing or rgplacing a
contaminated well or water supply when assegssing the market valug of real
property; they must considgr the "gnvironmental impairment” of theg property valug
dug to theg presegneg of a solid or hazardous wastg disposal facility.

The following report is intended to update the lsggislature and Governor on the status of the
state's groundwater program and the activitigs of the Groundwater Coordinating Council.



SUMMARY OF AGENCY GCTIVITIES

The groundwater management gfforts undertaken by the member agencigs of the Groundwater
Coordinating Council during the past gear show that Wisconsin continugs to have a strong
commitment to proteetion of its groundwater rgsource.

PEPARTMENT OF NUTURML RESOURCES

The Pepartment of Natural Resourcegs (PNR) has statutory authority as the egntral unit of state
govgrnment to proteet, maintain and improve groundwater within the state (s. 144.025(1), Wis.
Stats.). The PNR gstablishes the groundwater quality standards for the statg under authority of s.
144.025(2)(b) and ch. 160, Wis. Stats. In addition to the gstablishment of groundwater quality
standards, PNR has specific regulatory programs.

PNR regulatory programs to protgct groundwater fall into ong of threg catggorigs: water supply,
wastewater, and solid and hazardous waste managegment. In addition, the Groundwater
Management Section (GMS) assists in coordinating groundwater activities of the PNR, as well as
other statg agencigs. The GMS is responsible for adoption of groundwater standards contained in
ch. NR 140, Wis. 9dm. Codge, dgvelopment of an annual groundwater monitoring plan,
coordination of the joint solicitation, rgview and managegment of groundwater monitoring
projects, coordination of groundwater compongnts of basin plans and of nonpoint soureg
priority wategrshed projgets, coordination of wellhgad protgetion activitigs, and maintgnance of a
data managegment system for groundwater data.

In Mareh 1995, the Natural Rgsoureegs Board approved amgndments to ch. NR 140, Wis. ddm.
Codg, which include groundwater standards for 13 additional substanegs and revisg the
standards for 10 others. Theg amegndments were sent to the lsggislatare in (pril for review and were
approved. The lsggislatureg approved the amendments in May. The amegndments werg sgnt to the
Revisor of Statugs in Jung and will become ¢ffective in Sgptgmber, 1995. Oncg the amgndments
become gffective, ch. NR 140 will includg groundwater standards for 109 substances of publie
health or welfare concern.

In Hugust 1994, the PNR requested that the PHSS revigw 24 additional substancgs for potegntial
groundwater standards development. The PHSS expects to transmit the draft recommendations to
the PNR this fall. Thg PNR will then request public hearing authorization from the Natural
Resourcgs Board for the proposed groundwater standards and any other proposed amgndments
to e¢h. NR 140.

The NR 141 19d Hoe €xternal ddvisory Committeg met twicg in FY 95 to discuss groundwater
monitoring well requirements and has submitted recommendations to the PNR for review. The
recommended changgs to the code (NR 141, Wis. ddm. Codg) include: flush mount manholg wall
thickngss of 1/4 inch, refingd languagge, modified depths for the usg of bentonite chips, and the
inclusion of regmediation wells in the codg. Othgr recommendations by thg advisory committeg
include developing tablgs for determining the amount of water to be purged during well
development, gducational gfforts to gnhancg compliancg with NR 141, and a strategy for labgling
wells with a uniqug well numbgr to allow tracking. Work has bggun on megthods for automating
regport submittals and developing a data base for tracking monitoring wells. The committee will
continug to meet and discuss improvgments to the codeg and ways to incorporatg new
technologigs.



GMS staff performed 20 inspections of drilling operations in U 95. These inspections arg
dgsigned to gducate drillgrs and consultants about NR 141 and to gnhaneg compliancg with the
codg. Training relating to NR 141 and drilling was given to district and cgntral officg staff to assist
them in figld inspections.

The PNR continued its groundwater monitoring program which includes problgm assgssment
monitoring, at-risk well monitoring, managegment practicg monitoring and regulatory monitoring.
Puring FY 95, $301,240 wereg awarded to 14 projects for the management practicg monitoring
program (sege Tablg 1). The 14 projects were selected during the joint solicitation procegss
desecribed under "Groundwater Monitoring and Researeh" in this report.

Puring FY 96, approximately $275,000 will bg awarded to 12 projects for the management practice
monitoring program (sege Tablg 2). Five projects arg new studigs selegeted during this gear's joint
solicitation procgss.

The PNR is the Igad state agency for developing and implgmenting the Wisconsin Wellhead
Proteetion (WHP) Plan. The specific goal of Wisconsin's plan is to achigve localized groundwater
pollution prevention megasurgs in public wategr supply wellhgad argas consistent with the state's
ovgrall goal for groundwater protegetion.

To achigvg this goal the PNR, working with other state and federal agencigs, and gxtensive eitizen
input, developed a two-part statg WHP Program. The first part is mandatory. Wisconsin
Wdministrativg Codg ch. NR 811 requiregs that a WHP protection plan be developed for ang
manicipal water supply well developed sineg Mag 1, 1992. The plan must bg submitted to the PNR
Public Water Supply Seetion for approval. The second part of the WHP Plan is a voluntary
program which covers ang public wategr supply well approved prior to Mag 1, 1992.

The PNR has initiated a statewide public information campaign aimed at gncouraging water
purvgyors to proactively protect their water suppligs from potegntial sourcegs of contamination.
The Burgau of Water Resoureegs Managgment has recently published a homegowners guide to
groundwater practicgs and tgchniqugs which will help citizgns minimizeg groundwater
contamination, "Better HHomes and Groundwater”. The PNR is also committed to providing
technical assistancg to water suppligrs who want to dgvelop WHP plans for their water wells.

The PNR is actively promoting wellhgad protection gfforts in the statg and continually working
with thg Wisconsin Rural Water dssociation to dgvelop community plans and providg technical
assistancg through confergncgs and training sgssions for community officials and water system
opgrators. The PNR provides funding for a pilot project to develop a WHP plan will be completed
for the entirg county. The PNR has also egntered into a contract with the Wisconsin Geological
and Natural flistory Survey to develop a detailed water tablg map for Pang County and delingate
advanegd wellhgad protection argas for all municipal water supply wells in thg county.

In TY 95, GMS staff, with the help of a Groundwater Quantity Technical ddvisory Committeg,
beggan preparing a report on the groundwater quantity issug (sge "Condition of the Regsoureg:
Groundwater Quantity.") The GCC had identified the need for a regport summarizing the status of
the groundwater quantity issug for the Natural Rgsourcegs Board.

During TY 95, the Burgau of Water Supply continued segveral groundwater monitoring projects
aimed at detgrmining theg impact of surfacg activities on groundwater and detgrmining the gxtent
of naturallgy oceurring contaminants in drinking water wells. These included: 1) sampling for
naturally oceurring arsenic in the lbake Michigan, North Central and Southern Pistriets; 2) radon



sampling in private wells in the lbake Michigan Pistrict; 3) radon sampling of public community
wells statewidge; 4) sampling for volatilg organic compounds (VOCs) at identified contamination
sitgs in the Southeast Pistrict to determing the extent of groundwater contamination; and 5)
continugd VOC and pesticide sampling statewidg at identified high risk sitgs. In addition, a projeet
was initiated in Waukegsha County to determing the gxtent of bacteriological and nitrate
contamination in private wells in thg county. Morg dgtails on the PNR's monitoring activitics are
containgd in the FY 95 Groundwater Quality Monitoring Plan.

Puring TY 95, Bureau of Water Regsourees Management staff increased ¢fforts to address
groundwatgr in the water quality management planning procgss. Water Quality Managegment
(WQM) Plans arg mandated by Section 208 of the Clgan Water {det. The Plans provide water
rgsourcgs information along river basin and watgrshed boundarigs.

The GMS liaison provides guidance on availability of, and dirget acegss to, groundwater
documents ggrmang to the planning basin, as well as insight conegrning ongoing regsearch in the
planning arga. GMS staff obtain data from the Groundwater Retrigval Network to identify argas
with nitrateg and/or pesticide contamination for usg in WQM Plan maps. By providing a GMS
liaison to Water Quality Planngrs during development of WQM Plans, the accuracy and
thoroughngss of groundwater information in gach WQM Plan will bg gnhaneed. Groundwater
information was provided for the Upper Roek, Wolf, and lsower Chippewa basins.

During TY 95, the Burgau also initiated a review of the groundwater eriteria used to rank
watgrsheds in WQM Plans for funding by the PNR Nonpoint Soureg Pollution batgment
Program. {lthough the revigw is ongoing, a kKgy concgrn is to better address the link between
groundwatgr and surface water intgractions.

Puring TY 95, private wells in four gxisting watersheds and six new priority watersheds and ong
priority lake project wereg sampled for nitratg as part of the joint PNR-DHTCP nonpoint souree
program. The gristing priority watersheds are: South Fork Hag River, Branch River,
Tomorrow/Waupaca River, and lbake Mendota Priority lsake. The new priority watersheds arg the
Puck Creek, dppleg/dshwaubegnon Creegks, Pell Creek, Pensaukee River, Springbrook, and Oscgola
Cregk. The new priority lake project sampled was the Ping/Squaw/Bass/Perch akes Cluster.
Sampling was offered to well owngrs freg of chargg and on a voluntary basis. {111 wells sampled
werg assigned a unique well numbgr and inventorigd. { total of 625 nitrateg analysegs were
performed in FU 95 showing that nitrate + nitrite gxegeded the preventive action limit (Pl) of 2
milligrams/liter (mg/1) in 55.8% and the gnforcegment standard (€3) of 10 mg/l in 18.7% of the
samples analyzed.{ddditional funds were granted to the Whittlgsey Creek Watersheds by the
Burgau of Water Supply to samplg private wells for bacteria and other parameters to complgte
groundwater quality appraisals for basin plans.

The Burgau of dolid and Hazardous Waste Managegment has undertaken 3 rulgmaking activitigs
recently. The Solid Waste Management Seetion continugs to meet with an gxternal technical
advisory committee to consider revisions to administrative codg chs. NR 500 through NR 522. The
Hazardous Waste Management Sgetion completed revisions to the ech. NR 600, Wis. ddm. Codg,
rulg serigs (NR 600-685). These changes became ¢ffective on Jung 1, 1995. Included in the rule are
changgs to ch. NR 635, Wis. {9dm. Codg, which covers groundwater and Igachatg monitoring
standards. Most revisions to ch. 635 arg intended to mirror Federal requirgments promualgated
sincg the last comprehegnsive update to the hazardous wasteg code. Howgver, a ngw sgction, s. NR
635.18, "Soils and Groundwater Investigations", has been ergated which upgrades the groundwater



monitoring standards for hazardous wastg facilitics to parallgl the requirgments for solid wastg
facilitigs found in ehs. NR 500 through 522.

The €mergency and Remedial Response (ERR) sgetion, with the help of an gxternal advisory
committeg and a focus group completed a serigs of administrative codegs (NR 700-736) covering
remedial rgsponsegs to gnvironmental contamination including soil contamination. Two key
glgments of the rulg went into gffect in Wpril and May of 1995. The two Key ¢lgments arg: (1) soil
standards based on protegction of groundwater, per e¢h. NR 140, Wis. 9dm. Codg, and dirget
contact to substanegs in soil; and (2) a standard remedy selection procegss. The latter is key to
clgarly defining how NR 140 groundwater standards will bg used in remedying contaminated
groundwater.

The €RR Section, with assistance from the GMS and lggal Serviees, has almost completed an NR
140 guidaneg document relating to groundwater clgan-up. It is gxpected that it will be distributed
in final form by fall 1995. The €RR Section and the lggislaturg arg revigwing curregnt rgporting
requirgments for hazardous substance discharggs (i.¢. rgporting all hazardous substance
discharges immediately to the PNR). New reporting requirgments, if recommended, will begin in
1996.

The €RR Section, as part of its rgsponsibility to administer the State's €nvironmental Fund to
clganup sgverg contamination problgms, initiated, or continugd action at locations where
groundwater contamination is Known or suspgected. {pproximately $4,000,000 was spent during
U 95 to addregss groundwater contamination at gxisting project sitegs. 1In additional $4,000,000
was spent for upgrades at the Holtz/Rrause landfill to prevent groundwater contamination.

The Municipal Wastewater Section (MWWS) of the Bureau of Wastewater Management, continugs
to issug permits to communitigs atilizing land application for disposal of treated domestic
wastgwater. Ngw municipal wastgwater WPPES permits reflgct the morg stringent ¢fflugnt limits
for total nitrogegn and ehloridg containgd in ch. NR 206, Wis. ddm. Code. Groundwater monitoring
is required at municipal land application facilitics to confirm compliance with NR 140
GQroundwater Quality Standards. {1 conegrted gffort is being madg to gvaluate and requirg
upgrading of groundwater monitoring systems at gxisting permitted facilities. The Section
continugs to work with unsgwered communitigs, served by individual on-sitg treatment systems,
in their gfforts to construct cgntralized wastgwater treatment facilitigs. {Is part of the PNR's
regsponsibility to approve state on-site system rulgs, the MWWS has worked with PIIsHR on its
proposed on-sitg system regulations.

The Industrial Wastewater Sgetion (IWWS) continugs to issug WPPES permits to facilities which
use land application of industrial waste waters, sludges, and/or food proegssing by-products,
which mag ultimately impaet groundwater. Groundwater monitoring is required at all large land
application and wastgwater storage sitgs. Groundwater quality sample data are revigwed for
complianeg with ch. NR 140 as submitted. The IWWS has nearly finished its gvaluation of all
industrial wastewater storage lagoons and large vegetablg by-produet storage structures. Per ch.

NR 213, Wis. ddm. Codge, approximately 200 facilities were required to conduct such gvaluations
and most werg initiated in 1991-92. The majority of studigs arg now complete, resalting in the
upgrading or abandonment of mang lagoons. Tacilitics with lagoons adversely impacting the
gnvironment, including waters of the state, are required to megt the standards of ch. NR 213, Wis.
Adm. Codg, no later than July 1, 1993, or as specified by a WPPES permit.




The nimal Waste Wdvisory Committeg completed their regport in January 1995. The
rgcommendations containgd in the report focused on appropriatg managgment activities for
livgstock owners, to protecet water quality. The committeg's regport was acegpted by the Natural
Resouregs Board in February 1995. PNR staff are working closely with interested lggislators to
draft lggislation ngeded to implgment theg recommendations.

for morg information, contact Mr. Mike lsgmeke, PNR, P.O. Box 7921, Madison, WI 53707-7921;
phong 608-266-2104.

PEPARTMENT OF AGRICULTURE, TRUPE NP CONSUMER PROTECTION

Protecting Wisconsin's groundwater is of the highgst priority for the Pepartment of dgriculture,
Tradg and Consumer Protection (PATCP). DUTCP's major activities in this arga include
managegment of pesticides, rgsgarch, and funding of local soil and water rgsourcg managgment
projects.

Under the Wisconsin Groundwater law, DHUTCP manages pesticides and pesticide practices to

assurg that gstablished groundwater standards for contaminants arg not

gxeegeded. This may include prohibition of eertain activitigs including pesticide use. The agency
also managgs practicgs to "minimize" groundwater contamination to the gxtent "technically and
gconomically feasiblg". DUTCP regulates storage, handling, use, and disposal of pesticides and
the storage of bulk quantitigs of fertilizer.

PHUTCP is also responsible for coordinating the development of Wisconsin's "ggneric” and
"pesticidg-specific" statg managegment plans (SMPs) for protecting groundwater from pesticides.
In £Y 95, DUTCP, in cooperation with PNR and other agegncigs, drafted Wisconsin's "Gengric State
Managegment Plan for Protection of Groundwater from Pesticides”, which was submitted to the
€P for concurrgnce. decording to the €PL document, "Pesticides in Groundwater Strategy"
(1991), when €PH detegrmings that a

pesticide presents a significant risk of lgaching to groundwater in a statg, it mag gither cancgl the
reggistration of that compound or allow the statg to pregparg an SMP dgseribing how the statg will
managg the pesticidg to protecet groundwater. The gengric SMP presegnts a comprehensive review
of Wisconsin's regulatory and nonrggulatory gfforts to prevent groundwater contamination dug
to pesticides. This generie plan will sgrve as a framework for pesticideg-specific SMPs that will be
requirgd by the €PH for five commonly used herbicidgs.

€nforegment standards have been gstablished in Wisconsin for many Known and potential
groundwatgr contaminants, including over 30 pesticidgs. Standards for additional pesticides have
been proposed. PATCP appligs these standards and the Groundwater lbaw when addressing
nonpoint and point souregs of pesticidg contamination in groundwater.

PHUTCP's primary gffort related to nonpoint contamination (i.¢., dug to ggneral usg) of
groundwatgr continugs to involve the herbicidg atrazing. In rgsponse to conegrns about atrazing
contamination, PATCP amended administrative rulg ch. 9TCP 30 in 1992 to manage the use of
atrazing in an gffort to reduceg or ¢gliminatg the potential for further groundwater impacts. Rulg
revisions havg bggn madg annually in rgsponsg to additional degtegctions of atrazing in
groundwatgr. Rulg regvisions for the 1995 growing sgason inergased the numbger of atrazing usg
prohibition argas, basgd on groundwater samplg rgsults availablg as of Sgptember 1995.
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Information suggests that atrazing usg has declingd as a rgsult of the atrazing managegment rulg
and conegrn about groundwater contamination.

Sineg the latg 1980s, PUTCP has also initiated a number of surveys to investigate pesticides in
groundwater rgsalting from nonpoint souregs. In FY 95, DUTCP completed a survey of alachlor
and its gthang sulfonic acid (€91) metaboliteg in Wisconsin groundwater. This study was funded
by PUTCP, PNR and Monsanto, and was designed to determing the egxtent of alachlor and €84
contamination in privatg wells most at risk in 11 southgrn Wisconsin countigs. Of 669 wells with
previous detections of atrazing or with nitrate lgvels above health standards, 1.8% had dgtectablg
lgvels of alachlor and 32% had dgtections of €.

In FY 95, DUTCP also completed Phase 1 of a survey designed to gvaluate the ¢ffectivengss of the
Wtrazing Rulg (c¢h. ATCP 30, Wis. ddm. Code). This gvaluation is required in 9TCP 30 and will
attempt to determing if a "statistically significant changg" has occurred in groundwater
concgnirations of atrazing and its threg chlorinated metabolitgs between Phases 1 and 2 of the
survey. The focus of this gvaluation is groundwater gxploitable by private water supply wells. In
Phasg 1, DUTCP sampled 289 wells that were selected using a stratified-random procegss. Results
indicated that atrazing is pregsegnt in about 12% of private wells and alachlor €9 is prgsent in
about 7% of wells. Nitratg contamination abovg 10 ppm can bg gxpected in approximately 10% of
statg wells. Phasg 1 samplgs will gstablish a statistically reliablg basis for comparison with
samplgs that will bg ecollgeted in 1996 for Phasg 2.

Previous PUTCP and PNR surveys have identified significant point souregs of contamination of
groundwater quality at pesticide storage and handling facilities. These surveys indicated that
activitigs at these sites have and continug to rgsult in groundwater contamination, putting ngarby
privatg and, in somg casgs, municipal wells at risk. Surfacg water ran-off from contaminated
argas can also rgsalt in dirget human and livgstock gxposure, property damage and/or surface
watgr contamination.

In Hugust 1993, sgetion 94.73 of the Wisconsin Statutes was crgated and gstablished the
dgricultural Chegmical Clganup Program (ICCP) to address thesg point sourcees of
contamination. The WCCP reimburses responsibleg partigs for clganup costs related to pesticide
and fertilizer contamination at facilitics and in ngarby wells. Point soureeg contamination on farms
may also be handlegd by the program. To datg, over 200 casgs involving soil and/or groundwater
remgdiation reglated to spills, misusg, and improper storage, mixing or loading havg been initiated
at pesticide and fertilizgr handling facilitics and on farms.

The ACCP also funds DUTCP oversight of pesticide and fertilizer clganup activities. Program
staff invgstigate pesticidg and fertilizer contaminated sitgs throughout the state. Invegstigations at
thegse sitgs arg prioritized basgd on suspected contamination Igvels, with highger lgvels
investigated first. Investigations include discussions with facility staff or farmers to determing the
most likely locations of contamination at the site. Other oversight activities includge, but arg not
limited to, samplg collgetion, laboratory analysis, and financial auditing.

PUTCP solely funded three pesticide research projects during FY 95 and cooperatively funded
ong project gach with the University of Wisconsin systegm and the PNR. DUTCP's research fund,
which is based on fggs paid by pesticidg manufacturers, providegs approximately $133,000
annually to meet pesticide related research ngeds of the Pepartment.



DUTCP, through it's soil and water regsoureg management program, provides funding primarily to
countigs to assist in thg protection of thegse rgsouregs. {In incregasing portion of this funding is
dedicated to the development and implgmentation of improved nutrignt and pesticidg managgment
practiegs. Wpproximately $200,000 has beggn provided to dgvelop and dgmonstrate better
managgment practicgs for nutrignts and pesticides.

In FY 95 DUTCP provided $454,818 to fund project in 18 countigs for collgetion and disposal of
waste pesticidgs and containgrs. Morg than 107,000 pounds of wastegs werg collgeted from farm
sitegs, thergby reducing the potential for inadvertent gnvironmental damage. DHTCP is requesting
additional proposals from countigs for the 1996 fiscal year. dpproximately $560,400 will bg
available during TY 96 for thesg projects.

For further information, contact Mr. Nicholas Neher, DHATCP, 2811 (dgriculture Prive, Madison,
Wisconsin, 53708-8911; phong 608-224-4567.

PEPARTMENT OF INDUSTRY, LUIBOR AND HUMMIN RELATIONS

Private Sewage Systems - The Pepartment of Industry, lsabor & Human Relations (PllsHR) has
drafted revised private sgwage system regulations that will bg gmbodigd in ch. lIsHR 83, Wis. ddm.
Code. The revised codg is performance-based; that is, the private sgwage system codg focusgs on
the quality of the gnd products and allows dgsignegrs and owngrs options to meget thegse quality
standards. There is a trade-off, howgver, in retarn for this flgxibility, owners are required to gnter
into contracts with managgment gntitigs to gnsurg the long-term maintgnaneg of their private
sewagge systems as specified by PllsHR. The regulations werg taken to public hearing, and were
not reegived well. The publie hearings and subsequent 6,000 writtgn gxhibits reegived by PIlsHR
and leggislators prompted reconsideration of thg both theg proposed regulations and
requirgments provided by the groundwater protection standards law, ch. 160, Stats. Ultimately,
PILHR was gmpowered to finalizg the ngw performanceg-based codg. Officials and staff arg now
working on changgs to coincide with dirgetions containegd in budget amegndments.

PlsHR has completed its rgsegarch at the Black River Falls Corrgetional Institute. In conjunction
with a privatg consultant and theg University of Wisconsin-dmall Scalg Waste Management Projeect,
PIHR tested altgrnative designs. The researchers found that recirculating sand filters can
providg for nitrogen removal whilg peat filters werg not gffective in removing nitrogen from
wastewater.

PILHR is completing ¢fforts with the PNR to study the feasibility of a deegntralized wastewater
managegment system for Washington Island. The pilot projeet, which uses nitroggn-removal
privatg sgwagg systgms under municipal managegment, may bg a modgl othegr communitigs can
consider if the project is suceegssful. These systems show promisg; they comg closg to megting the
groundwater protection standard for total nitrogegn. The Pepartment assegssed the potential
tregatment credit, if any, that can bg recognized as the ¢fflugnt movegs through native soils. PllsHR
will allow Islandgrs to usg a combination of tregatment and soil dispersal to meget groundwater
proteetion standards.

UWs regsgarchers completed a study of sgptic system ¢fficigncy in the degp mottled silt soils
tgpical of southwestern Wisconsin. They found that wastewater treatment is completed in the first
few inches of soil; littlg ¢fflugnt was discerned begond the first few inches. The data will be used to
develop altgrnative siting eritgria for private sewage systgms located in these soils.

12



Petrolgum Storage Tanks - Through the Burgau of Petrolgum Inspeetion and Firg Protection,
PIHR continugs theg implgmentation of the Flammablg and Combustible liquids codg, eh. lsHR
10, Wis. 9dm. Code. In TY 95, the main program objgctives continug to be verifying that tank
owngrs arg meeting their [gak detection rgsponsibilitigs, incrgasing the number of annual
inspections conducted at facilitigs having tank systems, and complgting implgmentation of the
negtwork of local program inspgctors.

Owngrs megting their Igak detgetion rgsponsibilitigs arg idegntified through a usg permit system
and annual on-sitg inspections. Because of this gffort, compliancg with the lgak detection
requirgments of the statg and federal codg has inergased significantly. Closure of substandard
and oldgr tanks has also bgegn impacted by this gffort. Sineg 1988, over 59,591 federally regulated
tanks systgms have beegn closed.

The focus on annual inspections has involved gstablishing a negtwork of local inspeetors and
inspection of retail sgrvieg stations by the Buregad's petroleam inspectors. The petrolgam
inspectors graming retail sitgs for product quality and complianeg with the groundwater
proteetion provisions of ch. llsHR 10. The retail sites inspected by this negtwork is 45 peregnt of the
federally regulated underground storage tanks (USTs) found in Wisconsin.

Inspgection of non-retail sitgs is conducted by local program opgrators who contract with ®llsHR
to perform inspections. This ngtwork econtinugs to grow and provide servieg throughout the state.
In Y 95, the Burgau completed a bid procegss to obtain coverage for the remaining argas of the
statg not covered by voluntary agrggments.

The Petrolgum €nvironmental Clgan-up Fund et (PECFHM) program, which has begn in operation
sincg 1988, continugd to implgment cost control stratggigs detailed in administrative rulg, ch.
1LHR 47, Wis. ddm. Code. The main ¢lgments of the rulg includg:

1. Requiring owngrs to comparg proposals beforg hiring a consultant.

2. lsimiting consultants to providing consulting serviegs when they have been hired to
remediate a site.

3. Requiring non-consulting segrvicgs bg contracted through a competitive bid procgss.

%, Cstablishing thg maximum award that will bg paid for a sitg invegstigation unlgss PlsHR
approval is obtaingd for additional costs.

3. Requiring consaltants and consulting firms to register with the PllsHR and meet eertain
standards to perform work under the PECFH program.

6. Verifying program costs claimed by owngrs by financial audits.
The PECFPH program was gxpanded in 1994 to includg limited coverages for small farm tanks and
heating oil tank systgms for schools. In addition, coverages werg incrgased for above ground

tank systems.

For morg information, contact Mr. Bennetteg Burks, PILHR, P. O. Box 7969, Madison, Wisconsin
53707-7969, phong: 608-266-0056, fax: 608-267-0592.
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PEPARTMENT OF HEWTH NP SOCI{L SERVICES

Chapter 160, Wis. Stats., dirgcts thg Department of Hgalth and Social Serviegs (PHSS) to
recommend health-based gnforegment standards for substances found in groundwater and
specifigs the protocol for dgveloping the recommended standards. PHSS prepargs recommended
standards for theg substancgs at the top of a prioritized list idgntified by the PNR. PHSS segnds the
recommendations to the PNR which procgeds through the rulg-making procgss to amend eh. NR
140, Wis. 9dm. Codge. In October 1993, DHSS sent draft recommendations for 13 ngw groundwater
standards. In addition, recommendations werg madg to revisg gristing standards for 10
substancgs. Huthorization to subject thesg recommendations to public hgarings was considered
by the PNR board in Jugust 1994. Hearings ocecurred in Novgmber 1994 and standards were
approved by the PNR board and the legislature in garly 1995. Theg amegndments will become
¢ffective in September, 1995.

The PHSS distributed regseareh funds to the University of Wisconsin - Greegn Bay for a study of
the health ¢ffects of consuming arsgnic-contaminated water in Outagamig and Winngbago
Countigs. PSS funded a graduate student to organize water sampling in the area, distribate a
health survey and analyze the results. The study was completed in 1994 and the rgsults, which did
not indicateg acutg health ¢ffects from consuming arsgnic-contaminated ground water, were
distributed to thg community.

PHSS staff review copigs of advisory Igtters sent to well owners by PNR representatives. The
aggney often providgs additional advieg and information to owngrs of wells which arg sgriously
contaminated with toxic substanegs such as benzegng. Followup Igtters sent by PHSS gxplain the
health gffects of the specific contaminant and advisg the homgowner regarding continuegd usg of
thg water for bathing, laundry, ¢te.

The PHSS is responsible for investigating suspected casgs of water-related illngss. Puring the
past year invegstigations havg beggn conducted to graming the health ¢ffects of gxposure to
coppgr-contaminated water.

DTS staff arg listed on litgrature distributed by other agegncigs as rgsourcgs for health risk
information and handlg sgvgral tglgphong calls gach wegk answering quegstions about the health
risks associated with consumption and houseghold use of contaminated water. Toxicologists,
public health gducators, and gpidegmiologists employed by PHSS frequently present health-risk
information at public megtings. They also preparg and distribute a wide varigty of informational
matgerials.

For morg information, contact ®r. Henry Anderson, 1414 €. Washington ve., Rm.96, Madison,
Wisconsin, 53703-3044; phong: 608-266-1253.

Ge0L0GICHL NP HATURML HISTORY SURVEY

The Wisconsin Geological and Natural History Survey (WGNRHS) performs basic and applied

groundwater rgsgarch and providgs tegchnical assistancg, maps, and othgr information and
gducation to aid in theg managegment of groundwater resourceegs. The WGNHS groundwater
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program is complgmented by geology, soils, and climate programs that providg maps and
rgsgarch-based information gssential to the understanding of groundwater occurrgnce, quality,
and movement. WGNHS personngl arg presently preparing groundwater-related maps (such as
watgr-tablg or aquifer maps) at a scalg of 1:100,000 for Racing, Rgnosha, Waukgsha, Pang,
Ozaukeg, Pricg, Washington, Fond du leac, lsa Crosse, Buffalo, Trempealgau, €au Clairg,
Walworth, Polk, Burnett, Oconto, and lsincoln Countigs.

In £Y 95, the WGNHS continued to rgspond to requests for information and assistancg from other
local, state, and federal agencigs, consultants, students, and the publie. These requests ranged
from the simplg, "What will [ find undgrground if I dig or drill herg?", to thg morg complgx, such as
qugstions about groundwater flow and contaminant transport in argas of agricultural chgmical
usg or wellhegad protection.

Publie information, records, and rgsegarch rgsults that the WGNTS stores and dissgminates save
the considgrableg gxpenseg of gathering the samg ggologic or groundwater information sgvgral
times for different purposgs, or "rg-discovering” the same information over time. To help this
servieg, the WGNTS continugs to review, sort and catalog about 18,000 well construetion reports
per year (in coopgration with thg PNR), mgasurg monthly groundwater lgvels in a monitoring
network of 206 wells (in cooperation with the U. 8. Geological Survey), collget, and degseribe
geologic samplgs from 300 wells per year, and collget and analyzg approximately 600
groundwater samplegs per gear for nitrate, chloridg, and sgveral other basic parameters.

Resgarch projects completed this yegar or in progress include:

1.Groundwater flow and quality in fractured dolomitg in ®oor County.
2.Hydrogeologic and gnginggring propertigs of glacial matgrials.

3.18¢, origin, and movgment of groundwater in low-permeability matgrials.
4.Hydrogeology of Pang County.

5.Hydrogeology of douthgast Wisconsin.

6.P¢lingation of hydrogeologic units throughout Wisconsin.

7.€xtent of atrazing contamination in the l.ower Wisconsin River vallgy.
8.50ils, geologic, and hydrogeologic se¢tting for atrazing movement in Pang County.
9.Pistribution of radionuclides in Wisconsin groundwater.
10.Hydrogeology and groundwater use, and quality of the Fox Citigs arga.
11.€valuation of sgveral groundwater suscgptibility models and methods.

For morg information, contact Fr. Ron Hennings, WGNHS, 3817 Mingral Point Road, Madison,
Wisconsin, 53705-5100; phong: 608-263-7395.



PEPARTMENT OF TRUNSPORTHTION

The Department of Transportation (POT) regulates the storage of highway salt under ss. 85.17 and
85.18, Wis. Stats., for the purposg of protgeting the waters of the stateg from harm dug to
contamination by dissolved chloride. fdditional groundwater managegment and protection related
activities performed by POT as part of the degsign, construction, and maintgnance procgss of state
and fedgral highways includg: road salt rgsgarch; hazardous materials (petrolgum) and
hazardous wastg invgstigation and remediation; wetland compgnsation; and grosion control and
storm water management. The rgsponsibility for the management of these activitigs is divided
among segveral groups in POT:

*Salt Storage - Central Officg and Pistrict Maintgnanceg Sections

*Salt Resegareh -~ Central Officg Materials Sgetion

*Hazardous Matgrials (petrolgum) - Officg of €nvironmental Mnalysis and Pistrict €nvironmental
Coordinators

*Hazardous Waste - Risk & dafety Management Section

*Wetlands - Office of €nvironmental Wnalysis and Pistrict €nvironmental Coordinators

*€rosion Control and Storm Water Management - Officg of €nvironmental Wnalysis and Pistrict
€nvironmental Coordinators.

Salt Storage and Road {pplication - Highway salt is stored statewide at various sites by
suppligrs, countigs, citigs, villagegs, and privatg companigs. fAnnual inspgetions and regports arg
madg of salt storagg sitegs to insurg that storagge practicegs arg in accordancg with ch. Trans 277,
Wis. 9dm. Code (Highway Salt Storage Requirgments). The intent of the Codg is to help prevent
gntry of highwagy salts into watgrs of the statg from storagg facilitics. 11 salt must bg stored on a
basg which is constructed and maintaingd to be impermeable. The basg is required to function as
a holding basin and to prevent runoff. (Il salt piles must beg covered by impegrmeablg materials or
structurgs to prevent contact with precipitation.

Current poliey in the Statg Highway Maintgnance Manual regstricts the spreading of deicer salts to
a maximum of 300 pounds per lang milg per application. €lgetronic controls for salt spreader
trucks arg continually being tgsted to record and verify application ratgs and coverage
gffectivgngss. {ddditional gfforts to minimize and conserve salt applications arg being pursued by
usg of an /n situ wgathgr monitoring systgm consisting of tempgeraturg sgnsors and regmotg
proegssing units which degtgrming and record temperaturgs of road pavement at approximately 30
sgparatg statewide locations along major highway routes. The pavement temperaturg information
determings the optimal sand:salt ratio applications. {1so, annual training for proper snowplowing
and salt spreading techniqugs is provided for county snow-plow opgrators, and theg countigs
provideg wegkly rgports of salt usagg.

Salt Regseareh - Sineg 1970, POT has investigated potential road salt impacts on the gnvironment
adjacegnt to highwagys. €arly investigations (1970s to garly 80s) werg focused on gvaluating road
salt impacts to surface water runoff, vegetation, and soils. In the last sgveral gears POT has
condueted limited investigations gvaluating road salt impacts to groundwater (1 or 2 shallow
monitoring wells per site). To datg approximately 18 sitgs throughout the statg have been studied.
In ggneral, gach site is monitored quarterly for a period of 5 yegars. Theg monitoring consists of
analyzing soil, water, or vegdetation samplgs for calecium, sodium, ehloride, and ¢legetrical
conduetivity. Wpproximately 3 sites arg currgntly monitored, and futurg groundwatgr monitoring
plans arg being gvaluated (i.g., longer monitoring periods and multiplg well arrangegments per
site). Results from earligr studigs are discussed in four sgparateg POT progress reports gntitled:
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Investigation of Road dalt Content of Soil, Water and Vegetation fddjacent to Highways in
Wisconsin (1972, 1975, 1979, and 1989). The complgetion date of an updated progress report (Regport
5) is unknown at this time.

Hazardous Materials (Petrolgum) and Hazardous Waste - s part of the road construction
program, POT performs an gstimated 200 to 400 gnvironmental assgssments annually along
right-of-way wherg potegntial souregs of petrolgum or hazardous wastg contamination may oceur.
Mssgssments consist of standard gnvironmental audits of propertigs adjacent to highways, and
gnvironmental drilling and sampling to identify or delingatg the gxtent of soil or groundwater
contamination. Numgrous contaminated sites arg idgntified as part of the gnvironmental
assgssment procegss. This information is shared with the ®NR so that appropriatg gnforecgment
and remedial action is taken to proteet groundwater rgsouregs. In addition, POT works with PNR
and PILHR on 20 to 40 sitgs per year wherg underground storagg tank rgmoval or other rgmedial
actions arg ngegssary to accomplish highway improvement (i.¢., managing theg regmoval, treatment,
and disposal of contaminated soils or groundwater).

Wetlands - Puring the past 5 gears, POT has gngaged in a cooperative study with the U. S.
Geological Survey to investigate groundwater relationships with respeet to wetland eregation and
rgstoration projects. The projects arg required as compensatory mitigation under seetion 404 of
the Clgan Water fet. The groundwater studigs arg intended to incrgase the certainty of
gstablishing wetland hydrology. In addition, POT has segveral ongoing wetland monitoring
projects which gvaluatg wetland hydrology and water quality.

Sineg July 1993, POT has had an interagency approved wetland mitigation banking program.
Currently wetland lost dug to highwagy, bridgeg and airport projects arg bging compgnsated on 13
constructed wetland bank sitgs. {t this timg the gstimated total rgstored wetland for these sites is
1509 aceres. Twenty-five ngw bank sitgs arg under development. Pepending on the nature of the
sitg, somg compongnt of groundwater, water chgmistry, and vegetational monitoring is conducted
on sgveral of the POT wetland bank sites.

€rosion Control and Storm Water Management - The POT has gstablished grosion control
standards for airport, railroad, and highway construction projects as well as maintgnance
projects administered by the POT. These standards werg ergated to minimize on-site grosion
damagg and to minimizeg adverse impacts on thg waters of the statg resulting from sgdiment or
pollutant accumulation. Construction projects must adhere to best management practices,
performancg standards, and grosion eontrol implgmentation as stated in ch. Trans. 401 ddm.
Code. Best management practices, given in Chapter 10 of the Facilities Pevelopment Manual of the
POT, include deviegs and proegduregs egmploged to minimize grosion. Best managgment practices
werg developed in consaltation with the PNR, FHW and the road building industry.

Chapter 10 of the Facilities Pevelopment manual of the POT is being revised to include
management of storm water runoff from transportation facilitics. Proposed revisions include
quantitative and qualitative runoff issugs. The revised Facilitics Pevelopment Manual is to be
complgted in 1997 with the interim storm water managgment policy to beg published by the gnd of
1995. Currgntly, storm water begst managgment practicgs arg beging incorporated on a casg by casg
basis with priority bging given to transportation facilitics project dgsign.

For morg information, contact Ms. Carol Cutshall, POT, Room 451, P. O. Box 7916, Madison,
Wisconsin 53707-7916; phong: 608-266~-9626.
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UNIVERSITY OF WISCONSIN 8YSTEM

The University of Wisconsin System (UWS) has rgseareh, teaching and information/education
rgsponsibilitigs. The threg missions arg integrated through coopgration and joint appointments of
teaching, rgsegarch, and gxtgnsion pegrsonngl who work on groundwater issugs.

Resgareh - Puring Y 95 the UWS has dirgeted a wide-ranging program of priority groundwater
rgsgarch consisting of 15 projects. The projects includg short-tgrm and long-term studigs, and
may bg ¢ither of a fundamental or an applied nature. They provide a balanced program of
laboratory, figld, and computer-modgling invegstigations and applications aimed at pregsegrving or
improving groundwater quality. Among the catggorigs of groundwater problgms investigated arg:

a.Transport of contaminants in soils and their dispersion in aquifers.

b.Oceurrgneg and souregs of pesticidegs and their metabolitgs in groundwater.

c.Improved managegment of agricultural chgmicals, particularly pegsticidgs and nitrates.
d.Hydroggologic figld mgasurgments and computer simulations.

¢.Negw and improved tgechnologigs for remediation of contaminated waters.

f.New and improved tgchnologigs for wastg managegment.

g.Biological ¢ffects of pollutants and morg cost-¢ffective bicassays for pesticidegs.
h.Improvegments in on-sitg disposal systgms and reduction of nitrate flux from sgptic systems.
i.Groundwater protection from arsegnic and volatilg organic compounds.

The 15 projeets funded provided training in sgveral disciplings for postdoctoral rgsgarch
associates, graduate student rgsegarch assistants, and undergraduate students. {1 complete list of
rgsgarch projeets funded daring Y 95, the principal investigators, and projegcet durations arg
found in Tablg 1. Tablg 2 providgs a similar list of information for the 14 projects scheduled for
funding during Y 96. In addition to these projects, UWS initiated a major project during £Y 95,
that is aimed at publication, distribution, and computerized dissgmination of rgsgarch findings
rgsulting from its groundwater rgsgarch program. final teechnical rgports, and 2-page grecutive
and technical summarigs of all completed UWS groundwater rgsegarch projects back to FY 91 arg
being published for distribution to rgsgarchers, figld specialists, statg aggncy and acadegmic
librarigs, gnvironmental consulting firms, legislative personnel, and citizens groups. This gxercise
is part of a coordinated gffort being undertaken in conjunction with ®NR, PIHR, and PHTCP to
gnhancg the utility of rgsgareh findings regsulting from studigs funded through the Wisconsin Joint
Solicitation procegss with advieg from the UWS Groundwater Research Wdvisory Council and
program planning from the Wisconsin Groundwater Coordinating Council. The ¢ffort is well
undgrway and will bg up to datg with eurrgnt incoming final projegct rgports by the gnd of calgndar
gear 1993.

Teaching - The UWS institutions continug to offer courses and programs at the undergraduate
and graduate lgvel focusing on groundwater rgsourcgs. In addition, sgveral campuses offer
eredit, figld-orignted water curriculum courses for middlg school and high school tgachers during
SUMMET $gsSions.

Information/€ducation - The UWS institutions and county-based staff continug involvgment in
groundwater gducation activitigs. In coopgration with other statg and fedgral agegncigs, groups
and individuals, innovativg problgm-solving gducational programs on groundwatgr rgsouregs arg
provided to the State's citizgns through publications, megtings, telgconfergncees, satellitg
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programs, water tegsting, and other forms of assistance. {Ietivitigs of sgveral specific programs
follow.

The UWS farm assegssment system (Farm*1{*Syst) and home assgssment system (Home*(1*Syst)
programs help farmers and rural non-farm regsidents assgss the relationship of their structures,
managegment practicegs, and site characteristies, to groundwater pollution potential. The system
has bggn appligd in dgpth in sgvegn Wisconsin countigs, integrated into at Igast threg Wisconsin
Priority Wategrshed projects and is undgr considgration as a major part of the gducational plan
for other projeets. 1 pollution prevention delivery system based on Farm*(1*Syst is bging
developed in coopgration with farm supply groups and other busingsses. Project gvaluation
shows Farm*(1*Syst to be an ¢ffective, voluntary program which inergasegs knowlgdge and, most
importantly, lgads to changgs in practicgs. The gxpanded, national project is alrgady working with
all 50 stategs and segveral Canadian provinegs in adopting this system. The National
Comprehgnsive Groundwater Protection Guidaneeg document gncourages states to develop a
coopgrativg Farm*{1*Syst program. This is a cooperative project funded by the U.S. Pepartment
of fgriculture (USP) Cooperative State Research €ducation €xtgnsion dervieg, the Natural
Resoureegs Conservation Servieg, and the €Pd.

The USPH Water Quality Pegmonstration Project in the Cast River Watershed (Green Bay) is
adopting rgsegarch-based practices for cost-gffective water quality protection. This year's
gducational gmphasis has bgegn on manurg handling, privatg well protection, milkhousg waste
reduction, intggrated crop managegment, and fugl and pesticide storage. Usg of specific erediting
of nutrignts from applied manurg has regsulted in a reduction in usg of phosphorus and nitrogen
on corn figlds. Resulting gconomie savings of $10 to $20 per corn acrg has impregssed farmers.

The USPH Hydrologic Unit (Stevens Point, Whiting, and Plover Wellhgad Protection) project in
Portage county appligs innovative, regsgarch-based practicgs to maintain or improve the
communitigs' well-water supply. dgricultural practicgs, such as irrigation watgr managegment and
reducing fertilizer and pesticidg usg complgment an urban groundwater protegction compongnt in
the project's educational and technical assistancg ¢fforts. This is the seecond year of a 3-year
program that comprehensively manages erop nutrignts and pests, resulting in reduction of
fertilizer and pesticide applications. Farmers in the project reduced inputs of nitrogen fertilizers,
a soureg of nitratg contamination.

The UW Nutrignt and Pest Management (NPM) program is gngaged in 38 on-farm demonstration
and figld dag activitigs to dissgminate information on bgst management practices (BMPs) around
the state. The program helps landowners undgrstand how their farm practicgs mag influgneg the
quality of groundwater. {Another incegntive is farm profitability. Over the past five growing
sgasons, NPM rggional specialists gstablished 176 dgmonstrations on 80 farms statgwidg. Overall,
83% of the improved managegment practice dgmonstrations werg morg profitablg than the
standard practicgs to which they werg compared.

The UWS cooperates with other statg agencigs involved in the Non-point Soureg Water Pollution
Wbatgment program (Priority Watershed Program). This program improves water quality by
providing ¢ducation and technical assistancge, and financial assistance through cost-sharing for
BMPs to improve water quality in over 65 watgrsheds. Sgveral projects incorporateg groundwater
gducation stratggigs into their overall information and gducation programs. $ix {Irea Water
Quality €ducation Specialists and three publication/editorial staff work with County €xtension
{gents and lband Consgrvation staff in gducating raral and urban rgsidents. {4 common glgment
to thg program strategiegs used in thegse projects is well water tgsting and groundwater gducation.
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Hdditionally, this gducational programming includgs drinking water fact shegts, ngwsletter
articlgs about groundwater and, in somg instancgs, specific watgrshed studigs that address
uniqug water quality problems (¢.8., ¢lgvated lgvels of arsenic in drinking water samplgs from
®oor County).

To address issugs related to water rgsouregs, Cooperativg €xtgnsion formed the €xtension Water
Resouregs Coordinating Council (€EWRCC) which has conducted sgveral projects aimed at:

.Maintaining an invegntory of watgr-related programs and rgsgarch,

2.gnhaneing intgrnal commaunication,

3.assisting in priority-setting,

4 facilitating gxternal coordination; and

5.fostering watgr rgsourcegs gducation which intggrates county and stateg staff gxpertisg.

In the past year, the EWRCC has sponsored informational rgsouregs for those providing
groundwater programming. Thesg inventorigs have included:

Llsisting of committeges, councils, and advisory groups which haveg work tasks related to water
rgsources,

2.a national dirgetory of glgetronie bullgtin boards and databasgs that provideg information about
watgr rgsouregs topies; and

3.a dirgetory of ngwslgtter and periodic bullgting which contain water-related information.

The eWRCC publishegs a monthly newsletter called Regping Currgnt which brings information
about watgr-related issugs to morg than 1,000 aggncy personngl in Wisconsin.

The Central Wisconsin Groundwater Center's (CWGC) mission is to provide groundwater
gducation and technical assistaneg to the citizens and governments of Wisconsin. Center
programs rangg in bregadth from answering citizgn qugstions (i.¢. is my water safe? how deep
should | drill my well? wherg is this nitratg coming from?) to helping communitigs with wellhegad
protgetion planning to degseribing the extent and causes of groundwater nonpoint pollation in
Wisconsin. The Center frequently works through county €xtension faculty in program delivery.

lsast gear, the Center assisted 2,791 housgholds in having their water tegsted in conjunetion with
county €xtegnsion officgs and the UWSP €nvironmental Task Foree lsaboratory. Of these, 10%
gxeegeded the drinking water standard for nitratg-nitrogen. Twelve peregnt wereg unsafe becausge of
coliform bacteria. Twenty-six peregnt had moderate to sgvere corrosivity indgxes. €ducation
programs helped many familigs understand potential remedigs for thegse problgms and the
relationship of land usg practicgs to groundwater quality.

Other projeets include studying agrichgmical loading in the Central Sands; basin-scalg modgling
of contaminant loading and migration to the Stegvgns Point, Whiting, and Plover wells;
grant-funded workshops which provided sand-tank groundwater flow models to 26 Central
Wisconsin schools; and complgtion and distribution of Home Water Safety educational materials.

For morg information, contact ®r. G. €arl Peace, UW System, 1220 Linden Prive, Madison, WI
533706; phong (608) 262-5851.
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LISTING OF GROUNPWHTER-RELATED PUBLICHTIONS FOR FISCHl YEHAR 1995

Published by the UW dystem: H- serigs bulletins arg availableg from UW-Extension Publications,

30 N. Murray st., Madison, WI 53706.

Nowak, P. ., ¢t al "The €ffectivengss and Impacts of the Wisconsin {trazing Rulg" DUTCP Teeh.
Rept., Madison, WI, 101 pp

Regping Curregnt 9 newsletter published by UWEX to provide a monthly update on Wisconsin
water rgsourcg programs and issugs.

Soil Nitratg Tests for Wisconsin Cropping Systems: {1 Guide for Using the Preplant and Pre-
Sidedress Nitrate Tests 113624

Credit What You Spread - and Reap the Profits 113580

Credit Nitrogen on Corn - and Reap the Profits 113589

Wisconsin's Pre-Sidedress Nitrate Test (43630

Corn Rootworm Pest Identification (13631

1993 NPM On-Farm Pemonstrations: Farming for Water Quality and Profits 13542
Figld Notegs 1 newslgtter published by NPM, ¢ight times per gear

Nutrignt & Pest Management Practicegs - 29 slidegs and spgaker notgs (contact NPM)
Manurg Hauling Records (contact NP¥)

Farm $mart - Credit Manureg Pial (contact NPM)

Publications and Reports by the Central Wisconsin Groundwater Center:

Balma, J.{., G.J. Rraft and W. Stites, 1994. lsand usg impacts on Groundwater Quality in the Port
€dwards Priority Wategrshed. Procgedings of the 19th annual megting of the American Water
Resourees Hssociation ~ Wisconsin dection.

Rraft, @.J., 1994. Do BMPs Really Protect Groundwater? ¥ Central Wisconsin €xperigneg.
Procgedings of the national symposium on protgeting rural dmgrica's wategr rgsources.
Groundwater Protection Couneil.

Meehenich, ®.J., and G.J. Rraft, 1994. Contaminant Source (Issgssment and Managgment Using
Groundwater Flow and Contaminant Modgls in thg Stevens Point-Whiting-Plover Wellhead
Proteetion rga. Procgedings of the 19th annual megting of the {Imgrican Water Resourees
Hssociation - Wisconsin dgction
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Stitgs, W., 1994. Nitrate lsgaching Under an Irrigated Vegetable Figld in Wisconsin's Central Sands.
Proceedings of the 19th annual megting of the Wmerican Water Resourees {Issociation -
Wisconsin Sgction.

Reports Published by UW-Madison Water Resourcees Center Puring FY 95

Wddams, T. M., P. J. Bosscher, €. T. Jogres, C. Chung, K. Rim, N. Majmudar, and (1. Tang. 1994.
Integrated Pecision Support for Wellhgad Protection. WRC GRR 94-01. Department of Civil and
€nvironmental €ngingering, UW-Madison. 33 pp.

Mgigs, L. C., and J. M. Bahr. 1994. Tracer Study in a Complegx Three-Pimensional Flow System.
WRC GRR 94-02. Department of Geology and Geophysies, UW-Madison. 21 pp.

Bahr, J. M., and L. C. Mgigs. 1994. Transport of dgricultural Contaminants in Sand {quifers
ffected by Prainage Pitches. WRC GRR 94-03. Department of Geology and Geophysies, UW-
Madison. 24 pp.

Christgnsen, €. R., and ®. &. Cherkauer. 1994. /n situ Removal of Iron, Mangangse, and Radium
from Groundwater. WRC GRR 94-04. Departments of Civil €ngingering and Mechanics and
Geoscignees, UW-Milwaukee. 28 pp.

Wiken, J. M., and ®. M. Mickelson. 1995. Threg-dimensional Characterization of Hydraulie
Propertigs of a Coarse Glacial Outwash Peposit. WRC GRR 95-01. Department of Geology and
Geophysies, UW-Madison. 19 pp.

Grundl, T. . 1995. The Wdsorptive Behavior of Htrazing and {llachlor in Organic-poor Sediments.
WRC GRR 95-02. Department of Geoscignees, UW-Milwaukeg. 17 pp.

Harris, R. T. 1995. Bioremediation of Herbicidg-contaminated Soil and Water. WRC GRR 95-03.
Department of Soil Scigneg, UW-Madison. 29 pp.

Ragng, T. W., . M. Mickelson, and R. R. Bradbury. 1995. Variability of Hydraulic Conduetivity in
Sandy Till: True Variation versus Method. WRC GRR 95-04. Department of Ggology and
Geophysies, UW-Madison and Wisconsin Geological and Natural History Survey, UW-Extension.

36 pp

lsowery, B., R. Fermanich, $. Grant, R. Medweeney, and W. Russow. 1995. Nitratg Movement
through the Unsaturated Zong of a Sandy Soil in the lsower Wisconsin River Valley. WRC GRR
95-05. Department of Soil dcigneg, UW-Madison. 17 pp.

Potter, R. W., C. Bowser, M. 1. dmann, and R. R. Bradbury. 1995. €stimating the Spatial

Pistribution of Groundwater Recharge Rates Using Hydrologie, Hydrogeologie, and Geochgmical
Methods. WRC GRR 95-06. Departments of Civil and €nvironmental €ngingering and Geology and
Geophysies, UW-Madison and Wisconsin Geological and Natural History Survey, UW-Extension.

25 pp.

Rabinowitz, 1., and G. W. Page. 1995. €conomic Effects of Groundwater Contamination on Real
Cstate. WRC GRR 95-07. School of {rehitecturg and Urban Planning, UW-Milwaukee. 35 pp.
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Reports to be Published by UW-Madison Water Rgsourcegs Center during st Quarter of PY 96

Rung, R-J. &., and (. B. lsu. 1995. Petecting Soil lbagering Structureg with Ground Pengtrating
Radar. WRC GRR 95-08. Pepartment of Soil Scignee, UW-Madison.

Wnderson, N., and ®. M. Mickelson. 1995. Variation of Hlydraulic Conductivity in Supraglacial
Sediment. WRC GRR 95-09. Department of Geology and Geophysics, UW-Madison.

Bahr, J. M., and €. R. Reating. 1995. Redox Chemistry of Shallow Groundwater Pischarging to
Wllgquash Creek in Northern Wisconsin. WRC GRR 95-10. Department of Geology and
Geophysies, UW-Madison.

Bundy, L. 1995. Management of Sweet Corn Procegssing Wastes to Proteet Groundwater Quality.
WRC GRR 95-11. Department of Soil Scignee, UW-Madison.

€dil, T. B., and J. R. Park. 1995. Retardation of Organic Compound Movement in l.andfills by
Shredded Tirgs. WRC GRR 95-12. Department of Civil and €nvironmental €ngingering, UW-
Madison.

Hoopes, J. 9., S. Rashad, Y. Majali, and T. 8. Tsay. 1995. Figld €valuation of Near-source
Transport of Contaminants in Heterogeneous Media. WRC GRR 95-15. Department of Civil and
€nvironmental €nginggring, UW-Madison.

MedSweeney, K. 1995. Contamination {ttgnuation Indiegs for Sandy Soils: Tools for Information
Transfer. WRC GRR 95-14. Pepartment of Soil Scignee, UW-Madison.

Ugsiller, N., T. B. €dil, and C. . Benson. 1995. Verification Techniquge to €valuate Integrity of Well
Seals. WRC GRR 95-15. Department of Civil and €nvironmental €ngingering, UW-Madison.

Grundl, T. 1995. €ffects of Complex Mixturgs of Chemicals in lsgachategs on the Transport of
Pollutants in Groundwater. WRC GRR 95-16. Department of Geoscignees, UW-Milwaukee.

Pripiat, J. J. 1995. Reactions of Chlorohydrocarbons on Clay Surfaces. WRC GRR 95-17. Chemistry
Department, UW-Milwaukeg.

PU 95 Publications Resulting from Resgarch Sponsored by the UWS Groundwater Researeh
Program

Chesters, @., M. 9. dnderson, H. W. Read, and 8. €splugas. 1995. 79 Jacketed fInnalar Membrane
Photocatalytic Reactor for Wastewater Treatment: Pegradation of Formic ricid and 1itrazine. ).
Photochegm. Photobiol., 71:291-297.

edil, T. B., W, . Wambold, and J. R. Park. 1995. Partitioning of VOCs in clay liner materials. Proe.
of Gegognvironment 2000. February 24-26, 1995. dmerican Socigty of Civil €ngingers Confergnee
and €xhibition, Ngw Orlgans, ls7. 16 pp.
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lsgvy, @., G. Chesters, . P. Gustafson, and 1. W. Read. 1995. fissessing riquifer Suscepltibility to
and Severity of 1itrazine Contamination at a Field Site in Southcentral Wisconsin. ). Contam.
Hydrol. (In the Press).

Siantar, ®. P., and J. J. Fripiat. 1994. lsgad Retention and Complgxation in a Magngsium Smeetite
(Heetorite). J. Colloid and Interface Secignege, 169:400-407.

Siantar, ®. P., B. 9. Feinberg, and J. J. Fripiat. 1994. /nteraction between Organic and Inorganic
Pollutants in the Clayg Interlager. Clags and Clay Mingrals, 42:187-196.

U 95 Publications by the Wisconsin Geological and Natural History Survey

Water-tablg map of Pang County: 6 p. report plus 18 plates (scale 1:24,000). Plate 1: Peerfield
Quadrangle. Plate 2: Mt. Vernon Quadrangle. Plate 3: Verona Quadrangle. Plate 4 Orggon
Quadrangle. Plate 5 Rutland Quadrangle. Plate 6: Stoughton Quadrangle. Plate 7: Rockdale
Quadrangle. Plate 8: Black €arth Quadrangle. Plate 9: Springfigld Corngrs Quadrangle. Plate 11:
D¢ Foregst Quadrangle. Plate 12: Sun Prairic Quadrangle. Plate 13: Marshall Quadrangle. Plate 14
Cross Plains Quadrangle. Plate 15 Middlgton Quadrangle. Plate 16: Madison west Quadrangle.
Plate 17 Madison €ast Quadrangle. Plate 18: Cottage Grove Quadrangle.

Precipitation summary for 1994: 6 p. rgport

Groundwater Igvels in Wisconsin, annual summary 1994 6 p. rgport.

Groundwater quality investigation maps of Pepin County, Wisconsin: 6 plategs (scalg 1:100,000).
Plate 1:Nitratg as Nitrogen in mg/ls. Plate 2: Chlorideg in mg/ls. Plate 3: lsaboratory Measuregment of
Wlkalinity in mg/ls. Plate 4 Total Hardngss in mg/ls. Plate 5: lsaboratory Measurgment of €lectrical
Conduetivity. Plate 6: Ferrous Iron in mg/ls.

Pepth to bedrock map of Pepin County, Wisconsin: two-color map (scalg 1:100,000).
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GROUNPWHTER MONITORING NP RESECHRCH

CON®ITION OF THE RESOURCE - GROUNDPWATER QUALITY

s part of 1983 Wisconsin {et 410, the Groundwater decount of the €nvironmental Fund was
crgated to support groundwater monitoring by statg aggneigs to determing the gxtent of
groundwater contamination in Wisconsin and identify the souregs of contamination. Groundwater
monitoring has found that theg primary contaminants of conegrn arg volatilg organic compounds
(VOCs), pesticides and nitrategs. €ach is discussed below.

Volatilg Organic Compounds -~ VOCs volatilize under normal ambignt temperaturegs and
pressurgs. €xamples of VOCs include gasoling and industrial solvents, paints, paint thinngrs,
drain clgangrs, air frgshegngrs and housghold products (such as spot and stain rgmovers). FMangy
VOCs arg suspeeted carcinogens when gxposurg is long term. In the short term, high
conegntrations of VOCs can causg nausea, dizzingss, tremors or other health problgms.

Souregs of VOCs includg landfills, underground storage tanks, and hazardous substancg spills.
The €mergency and Remedial Regsponse Section of the PNR conduets problegm assgssment and
at-risk monitoring at state €nvironmental Repair Fund sites, abandoned facilitigs, CERClsd
(superfund), LUST and spill sites. The PNR has sampled thousands of wells for VOCs. Morg than
60 differgnt VOCs have begegn found in Wisconsin groundwater. Trichlorogthyleng is the VOC found
most often in Wisconsin's groundwater.

Wisconsin has 101 active licgnsed solid wastg landfills of which 99 arg required to monitor
groundwater. Two studigs conducted over 4 years revealed that of 51 total landfills, including
industrial and municipal landfills (both gngingered and ungngingered), 27 (53%) caused VOC
contamination of groundwater. tlowgver, VOC contamination oceurred in groundwater at 21 (81%)
of thg 26 ungngingered municipal solid waste landfills included in the two studigs. Whilg 20
different VOCs were deteeted overall, 1,1-dichlorogthang was the most commonly oceurring VOC at
all solid waste landfills. The two PNR publications: "Volatilg Organic Compounds in Groundwater
and logachatg at Wisconsin landfills," dated February 1988, and "VOC Contamination at S¢lected
loandfills - Sampling Results and Policy Implications" dated Jung 1989 further dgseribe the
rgsgarch findings. In a follow-up VOC study condueted from July 1992 through Jung 1994, the PNR
revigwed historical data and sampled groundwater at 11 closed, ungngingered landfills and at six
older, gngingered landfills. VOC lgvels have deergased at all but two of the ungngingered landfills
though at mang of the sitegs VOC lgvels do not show continued deeling, and the lgvel of
contamination rgmains high at sgveral sitegs. There was no VOC contamination attributablg to
Igachatg migration at any of the six older, gnginggred landfills.

Wisconsin regquirgs undegrground storage tanks to be registered with ®lsHR if their capacity is 60
gallons or morge. This registration program has identified 151,865 tanks as of October 1993 in the
statg, of which 69,157 arg regulated by the federal underground storagg tank program. s of July
1994, approximately 37,450 federally regulated underground storage tanks have beegn rgmoved.
Currently there have been 3,940 underground storage tank clgan-ups completed. Therg are
approximatgely 7,800 currgntly activg clgan-ups. Of the active sitegs, 1,029 arg in a long-tgrm
monitoring phase which preegdes sitg closg-out. The contaminants most commonly associated
with lgaking undgrground storagge tanks (LUSTs) are compongnts of gasoling and digsel fugel
including benzeng, tolugng, ¢thyl benzegne, and xylegng (i.e. BTEX compounds). There arg over
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3,000 LUST sites with BTEX groundwater standards exeeedenees. dpproximately 285 private
water supply wells have been impacted by contamination from LUST sites.

{nother VOC soureg is hazardous waste storage and handling facilitics. The WPNR Hazardous
Waste Segction has 28 sitgs where investigation/remediation of contamination is taking place.
There arg a total of 140 sites statewidg identified as subjget to corrective action authoritigs. Not
all 140 sitgs will bg put into thg corregetive action procgss begcause of minimal contamination at the
sitg or jurisdiction under other regulatory authoritigs.

VOC-containing petrolgum products comprisg 65 pereent of all rgported spills in Wisconsin.
Sgction 144.76, Wis. Stats, the Hazardous Substancg Spill lbaw requirgs thosg who spill hazardous
substanegs to rgport spills and to take immediate actions ngegssary to regstorg the gnvironment.
The number of spills regported per year has inergased from 360 during 1978 to around 1400 in
1993. Groundwater monitoring is performed when negegssary to delingate the gxtent of
contamination.

Desticidegs - Pesticide contamination of groundwater magy result from gegneral figld usg aceording
to labgl dirgetions (i.¢., nonpoint souregs) or spills, misusg, or improper storage and disposal (i.g.,
point sourcgs). dgrious conegrns about nonpoint sourcegs of pesticidg contamination in
Wisconsin werg first raised in 1980 when aldicarb was detected in groundwater near Stevens
Point. PAR, DATCP and other agencigs responded to these conegrns by implgmenting monitoring
programs and conduecting groundwater surveys. PNR gxpanded its sampling programs in 1983 to
include analysis of pesticidgs commonly used in Wisconsin. Federal and state groundwater
quality standards for many of thgsg compounds werg also adopted, and, to date, standards for 30
pesticides are included in eh. NR 140 Wis. {ddm. Code.

Beginning in 1985, PUTCP installed approximately 150 monitoring wells at 50 highly susceptible
sitgs across the state wherg pesticideg use characteristics (¢.8., specific compounds and
application ratgs) arg kKnown. Pata from thegse wells havg beegn collgeted quarterly and arg used to
identify problgm pesticides and figld usg activitizs that may contribute to groundwater
contamination in Wisconsin. To datg, the herbicide atrazing has been found at 29 of 40 monitoring
sitgs, with thg €8 being gregeded at 12 sitgs. dlachlor (tradg namg lsasso) has begegn detected at 10
of 27 sitgs.

Sincg the lateg 1980s, PUTCP has also initiated a number of surveys to investigate pesticidegs in
groundwater rgsalting from nonpoint souregs. In 1994, DHUTCP completed a groundwater survey
of alachlor and its ¢thang sulfonic acid (€57) metabolite in southern Wisconsin. The study was
funded by PUTCP, PNR and Monsanto, and was designed to determing the gxtent of alachlor and
€51 contamination in Wisconsin private wells most at risk. The study was conducted in the
following 11 countigs where alachlor salgs and usg have beegn conegntrated: Columbia, Pang,
Podge, Grant, Green, Jefferson, lowa, lafagette, Rock, Sauk and Walworth. Immunoassay test Rits
werg sgnt to approgimately 1300 homgowngrs whosg wells had ¢gither a previous detgetion of
triazings or nitratgs over 10 ppm. M total of 669 samplgs werg returngd for immunoassay analysis
at DATCP's Bureau of laboratory Serviees. Triazings were detected in 45% of thesg samples.
Well owngrs with a detection were offered free followup sampling and morg comprghgnsive
laboratory analysis for alachlor, €9, nitrate, and other commonly used pesticidegs. Followup
analysis indicated that approximately 1.8% of theg original 669 wells had detections of alachlor
and that 32% had detections of €9(. {lachlor was detegeted abovg the €8 of 2.0 ppb in six
followup samplgs, whilg €91 was detected above the Intgrim Health ddvisory of 20 ppb in two
followup samples. DUTCP plans to conduct sitg investigations around wells with alachlor
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greggdencgs of the €8 or €911 gxegegdegnces of the Interim Health Hdvisory to identify the
soureg(s) of groundwater contamination. Information from the investigations will bg used to
determing what actions DUTCP will take in regsponsg to alachlor and €511 contamination in
groundwater.

In 1994, DATCP also completed Phase 1 of a survey designed to gvaluate the ¢ffectivenegss of the
atrazing rulg (ch. ATCP 30, Wis. ddm. Code). This gvaluation is required in 9TCP 30 and will
attempt to determing if a "statistically significant changg" has occurred in groundwater
concgnirations of atrazing and its threg chlorinated metabolitgs between Phases 1 and 2 of the
survey. The focus of this gvaluation is groundwater gxploitable by private water supply wells. In
Phasg 1, DUTCP collgeted 289 groundwater samples statewide to gstablish a statistically reliable
basis for comparison with samples that will bg collgeted in 1996 for Phasg 2. The private wells
wgrg chosgn using a stratified-random sglgction proegss, and groundwater samplgs werg
analyzed for atrazing, its breakdown products, and a numbgr of other pesticidgs. Phasg 1 survey
regsults indicatg that bgtwegn 8.0% and 16.4% of wells in Wisconsin contain detgctablg Igvels of
atrazing and/or its metabolites, with 0.6% to 2.8% egxceeding the €8 of 3.0 ppb. In addition, 4.2% to
9.4% of privatg water supply wells in Wisconsin had dgtections of alachlor's €911 metabolite. In
addition, 530.7% to 67.8% of privateg wells contain nitrate, with betweegn 6.7% and 13.1% gxeegeding
the €8 of 10 ppm.

PHUTCP also collgets groundwater samples from private wells that arg associated with pesticide
investigations. Most of thegsg investigations arg initiated based on an gxegedgnce of a pesticide
€S in groundwater. DUTCP invegstigators may take confirmation samples from the well with the
gxeegedeneg or from wells on adjacent property. The sample data help DUTCP identify probable
sources of pesticidgs in groundwatger, providg background water quality information and assist in
the dgvelopment of rggulatory actions, such as trazing Rulg amgndments.

In addition to nonpoint sources of pesticidgs in groundwatgr, a significant point soureg problgm
was identified during two surveys of groundwater quality at pesticide storageg and handling
facilitigs. The dgricultural Chegmical Clganup Program ((ICCP), administered by PUTCP, was
created primarilg to addregss point sourcg contamination at these facilitics and in ngarby wells.
Point soureg contamination on farms is also handled by ACCP. To date, over 200 casgs involving
soil or groundwater rgmediation reglated to spills, misusg, improper storage and other point
sourcegs haveg begn initiated at facilitics and farms. Monitoring groundwater from adjacegnt private
wells and/or installation of monitoring wells arg often associated with these casgs.

Triazing Sereening - Triazings arg a class of herbicidegs which includg atrazing and simazing.
Beginning in January of 1991 thg Wisconsin Statg lbaboratory of Hygigng (SlsOH) initiated a testing
program for the public based on the immunoassay screegning test for triazing based compounds.
This program is availablg to the public using a toll-free telgphong number. Sincg the start of this
program, approximately 10,000 groundwater samplegs have bgen sereggngd for triazing
compounds. The SOt has gxpanded the immunoassay seregning program to include other
pesticidegs as requested.

Data from the SOt program indicatgs that approximately 18% of the samplgs haveg gregeded the
P for atrazing of 0.3 ppb, and approgimately 2.2% have gxeeeded the €8 of 3.0 ppb for atrazing.
These numbers areg used only for refergncee sineg the test sereens for compounds other than
atrazing specifically and dogs not sergen for two of the threg breakdown metabolitgs included in
the groundwater standard.
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Nitrateg - Nitratg-nitroggn is the most commonly found groundwater contaminant, and frequently
gxegeds the statg drinking water standard and €8 of 10 milligrams/liter (mg/1) nitrate + nitrite
nitrogen. Nitratg + nitritg nitrogen will henee-forth be referred to as nitrate. Consumption of water
containing high conegntrations of nitratg by infants under 6 months can indueg
methgmoglobingmia or "blug baby syndrome," a condition in which hemoglobin is oxidized to a
form unablg to earry oxygen to theg body's tissugs. (Il infants under 6 months of age arg at risk of
nitratg poisoning, but somg babigs may bg morg sgnsitivg than others. Sgrious poisonings in
infants havg occurrgd following inggstion of water containing nitratg concegntrations as low as 50
mg/l, just 5 times the current €. Fatal poisonings usually involve inggstion of water containing
100-150 mg/1 nitrate. The ¢ffects of ingesting lower concentrations arg not known, but some
gxperts beligvg this could causg a chronie oxygen shortage, which could injurg an infant's
negrvous systgm. dome scigntific studigs havg found gvidgneg suggesting that women who drank
nitratg contaminated water during pregnancy arg morg likegly to have babigs with birth defects.
Nitratg inggsted by theg mother may also lower the amount of oxygen availablg to the fetus. Nitrate
is not usually harmful to adults or older childregn, although scigntists arg unsurg about the
chronie health ¢ffgcts of nitrate, long term inggstion of watgr containing high nitrate lgvels is not
recommended.

The PSS and the PNR have recommended that all negwly construeted private wells and wells that
have not begen tegsted during the past 5 years, be tested for nitrate. Testing is recommended for
wells used by prggnant womgn and is gssgntial for wells that sgrve infants under 6 months of agg.

Nitratg can gnter groundwater from mangy souregs, including nitrogen based fertilizers, animal
wastg storagg and feedlots, municipal and industrial wastewater and sludge disposal, refuse
disposal argas, and privateg sgwage systems. Recent studigs haveg shown that approximately 10%
of privatg wells in the statg contain nitratg abovg the €9. This number can be highly variable
between countigs, bat if trag, 75,000 of Wisconsin's 750,000 wells greeged the standard of 10 mg/1
of nitrate.

The 10% €3 nitrate gregedanceg number was confirmed by work dong through the WGNHS and the
PHSS as a summary project using data from gristing databasgs at the CWGWC, the USGS, the
PDUTCP, the WGNHS, and the PNR. This summary work indicated that nitrate gxegedance rate of
the €9 from gach of thgsg gristing aggncy databasgs ranggs from 9% to 14%, dgpegnding on the
dataset being used. This data summary project was initiated to comparg or validate the data from
a U.S. Centers for Pisgase Control and Prevention (CHC) sampling project.

In regsponse to widgspread flooding in the summer of 1993 the CPC sponsored a private well
sampling program across the 9 Midwestern flood affected states. PNR Water Supply staff took
636 private well samples with at Igast ¢ight samplegs taken in gach county. €ach well was analgzed
for nitrates, coliform bacteria, €. coli bacteria, atrazing, radon and somg for sulfatgs and arsenic.
1 @IS coverage consisting of point locations for gach private well sampled was ergated by the
PHR Water Resources Managgment Program.

The CPC study showed that conegntrations of nitratg in groundwater arg not uniform across the
statg. Somge undgveloped argas have low nitrate lgvels, whergas up to 30% of rural wells in somge
agricultural argas of southern Wisconsin gxeged the €8 for nitrate. County groundwater
assgssments condueted by the WGNHS have found private well nitrate results above the €8
ranging from 2% in Burngtt County to 16% in Pepin County. Pata compiled for the "Nitrate in
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Wisconsin's Groundwater: Strategigs and Challgnggs" confergncge in 1994 shows a rangg of 0% for
Forgst County to 27% in Rock County. Most of the differences across the statg can be related to
variations in nitroggn loading and to differgnces in soil, ggology and groundwater conditions.

Pug to the conegrn over nitrate, the GCC gndorsed a rgsolution in 1989 recommending that newly
constructed water supply wells bg sampled for nitrateg in addition to eoliform bacteria. {1lso,
PlHR continugs gvaluating statg-of-thg-art sgptic system degsigns for nitratg removal. PlsHR
drafted revised private system regulations that would requirg compliancg with the ground
standards in NR 140. In addition, UTCP has begen gvaluating the need for regulation of nitrogen-
based fertilizers. The PNR and PHSS produced a joint "Nitratg in Prinking Water" brochure to
address nitratg gducation conegrns.

Biological Hazards - The PNR is awarg of sgveral argas in Wisconsin where biological
contamination of thg aquifer is common. Biological agegnts includg bacteria, viruses, and
parasitgs. Thegse agents can causg acute illngss and result in life-thregatgning conditions for some
population groups. dpproximately 10 - 13% of water samples tegst positive for coliform bacteria,
an indicator specigs of other biological agents. The PNR recommends that well owners test for
biological quality annually or when therg is a changg in tastg, color, or odor of thg water.

Natural Groundwater Quality - Nataral groundwater quality varigs greatly throughout Wisconsin.
Undgsirablg constitugnts commonly found in Wisconsin groundwater includg iron, mangangse,
sulfatg, arsgnie, and radioactivg compounds. High lgvegls of iron have begegn detected throughout
the state. tligh lgvels of mangangsg, arsegnic and sulfatgs arg lgss commonly found and arg morg
localized in gxtent.

Naturally oceurring radioactivity in groundwater, including uranium, radium and radon, have
begeome a econcern in Wisconsin in recegnt gears. The stateg has initiated programs to test
groundwatgr for radioactivity. Recent sampling has idegntified radionuclidgs in groundwater in
north-egntral Wisconsin. High lgvels of radium havg also beggn found in water suppligs in gastern
Wisconsin. tudigs have been initiated to graming the occurrgneg and gxtent of thgse naturally
oceurring contaminants.

Two reeent studigs have gramingd the groundwater quality for radon in private wells. The first
study, discussed garligr as the COC Private Well Survey, sampled wells in a grid pattern across
the statg at 10 milg intervals. Pata continug to indicate glgvated conegntrations of radon in
north-cgntral Wisconsin. This study is in the final writg-up phase.

The seecond radon study curregntly under wag is a studyg being conducted by PHSS in conjunection
with thg Wisconsin €nvironmental Health fdssociation (WEH). This study involves sglgeting
wells drawing water from specific ggological formations. The formations of the statg are currently
being mapped by the WGNRTS using a geographic information system. The data lager is called the
Primary Bedroek dquifer coverage. This mapping scheme will be used to select approximately
1,000 wells for radon sampling.

The CPC Private Well Survey sampled 97 wells for arsenie in the lsake Michigan Pistrict.
Preliminary rgsults indicated therg werg no €9 gregedancgs from this sampling.

29



CONDITION OF THE RESOURCE - GROUNPWATER QUANTITY

Groundwater is plentiful in most of Wisconsin. Widegspread thick sgquegnees of permeable
deposits form four major aquifers that yigld water to wells (Figure 1).

Figure 1 - The four major
aquifers in Wisconsin

1) The sand and gravel aquifer consists of unconsolidated dgposits of sand and gravel which arg
the surfaceg deposits over about 70% of the state. The
aquifer consists primarily of glacial dgposits gregpt in the
driftless arga in southwest Wisconsin wherge it occurs as
vallgy alluvium within the flood plains of larger rivers. The
sand and gravgl is not continuous, but consists of lgnses
and laggrs of sand and gravel intgrspersed with other
glacial degposits. Well giglds arg variablg for this reason
and dgpgnd on theg permeability and thickngss of the sand
and gravel at a particular location.

2) The Silurian dolomitg aquifer is limited to the
gastern border of Wisconsin and consists mostly of
dolomite with somg shale. Well yiglds from this
aquifer dgpend on thg number of fracturgs and
solution opgnings intgrsected by wells.

3) The sandstong aquifer consists of sandstongs and dolomitgs which arg present over the
southgrn two-thirds of the state. This aquifer underligs the
dilurian dolomitg in gastegrn Wisconsin. It dirgetly underligs
the sand and gravel aquifer in north egntral Wisconsin and
the sand and gravel aquifers in the rgst of the state gxeegpt
for the driftigss arga in southwest Wisconsin wherg it is at
the surface. The sandstong aquifer consists of rocks of
Cambrian and Ordovician aggs. Well yiglds from this thiek,
productive aquifer arg high.

4) The erystalling bedroek aquifer underligs

the gntirg statg and consists primarily of
granitic and megtamorphic rocks of Precambrian
age. Well yiglds from this aquifer arg typically
small and comg from fracturgs in the rock.
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Groundwater suppligs sgrve morg than 70 pereegnt of Wisconsin's population, and is a primary
soureg of water for agriculturg and the solg soureg of privatg water suppligs. €stimated daily usg
of groundwater in Wisconsin is about 600 million gallons. The quantity of availablg groundwater
is affected by withdrawals, dischargg to surfacg water bodigs, and recharge. dpproximately 14
billion gallons of water is rgcharged to groundwater gvery day. Pespite this ggngral abundance
of groundwatgr, therg have beggn a numbgr of conegrns raised in reegnt years about the quantity
of high quality groundwater availablg for peoplg's usg and for rgplgnishing lakes, streams, and
wetlands.

In somg argas, it may be difficult to find an adequateg supply of good quality groundwater because
of impgrmgeablg aquifer materials, naturally-oceurring substancgs, or manmadg contaminants.
The oceurrgneg and availability of groundwater differs considerably from arga to arga,
degpending on the character and thickngss of water-bgaring rocks and their conngction with
andgrlying and overlying rocks, soil characteristics, surfacg water discharges, and other
groundwater withdrawals for consumptive or dewatering opgerations. The rate of groundwater
rgchargg varigs corrgspondingly from nearly zegro in parts of gastern Wisconsin wherg there arg
mainly impermeablg soils, to as much as 50 peregnt of annual preeipitation in the cgntral portions
of the statg wherg sandy glacial dgposits cover theg surfaceg and allow rain water to reach
groundwater.

¢ part of north-cgntral Wisconsin is underlain by poorly produective, fractured ergstalling rocks
(see Figure 2) where the sand and gravel aquifer is thin or absent. In this arga, yiglds of
groundwater during dry sgasons arg too low in somg placgs to sustain large water suppligs.
Howgver, yiglds adgquate for domgstic wells can usually be found.

There has also been incrgasing conegrn in rgegnt gears about the impact of groundwater
withdrawals on surfaceg waters and aquifers of the state. For grample, groundwater lgvels arg
declining slowly in local argas of concgntrated pumping of high capacity wells, primarily in
southeastern Wisconsin, the lsower Fox River Valley and Pang County (sge Figure 2). This has
inergased the cost of pumping groundwater but dogs not appgar to have regsulted in dgwatering of
the aquifers yget. Coneegrns have been raised about the long-term potential for groundwater
withdrawals from thgse aquifers.

Therg have begen other impacts from groundwater withdrawals as well. Strgamflow in the Little
Plover River in the Central Sands has deergased dug to groundwater withdrawals from high
capacity wells. Watgr lgvels have beegn affected by ming dgwatgring in the lgad mining district in
southwestern Wisconsin. Thereg have begn conegrns about impacts on wetlands in southegastern
Wisconsin dug to withdrawals from ngarby high capacity wells. {1 primary soureg of the
groundwater withdrawals arg the over 8,000 high capacity wells in the state; these arg wells which
pump over 100,000 gallons per day or 70 gallons per minate. To better understand the
groundwater quantity issug, the GCC has asked that a rgport be prepared to gvaluate available
information on groundwater quantity impacts, idgntify wherg information is lacking and consider
options for dealing with groundwater quantity problgms. The report will bg completed in FY 96.

Cffective managegment of groundwater in Wisconsin regquirgs up-to-datg information on
groundwater lgvels and their fluctuations and trends. {1 number of gfforts arg bging madg to
gather information on groundwater quantity issugs. The WGNHS and the U.S. Geological Survey
(USGS) initiated a statewide water-lgvel observation ngtwork in 1946 to gather this information.
Watgr-lgvel megasurgments arg chegeked and gntered into a computer data basg. Statewide
summarigs of groundwater lgvel tregnds arg published annually or
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bignnially. Puring 1994, systematic obsgrvations of water lgvels werg madg on 184 wells. The
location of the WGNHS-USGS observation wells is shown in Figure 3. Currently, the obsgrvation
network is being gvaluated for gfficigney. Geophysical logging and well testing arg planned for
1994-95 to obtain adgquateg data on gegologic units and their hydraulic parameters on obsgrvation
wells with insufficignt basic documentation.

In 1994 watgr lgvels in Wisconsin wells werg above or at normal lgvels after gxtreme climatic
conditions in 1988-89 (drought) and in 1993 (flooding), which had significant impacts on
groundwater lgvels in the statg: record low lgvels during 1989-91, and record high lgvels in 1993.

In 1992 the WGNHS, USGS, and Pang County Planning Commission beggan a cooperative study of
the hydroggology of Pang County to better understand groundwater/surface water relationships,
and in particular, the ¢ffects of groundwater withdrawals on stregams, lakes, and wetlands. ¢
primary product of this study will bg a ngw countywidg numerical groundwater flow modgl, which
should bg complgted in 1995. Oncg this modgl and theg associated hydrogeologic data basgs arg in
placg, the WGNTS will be better ablg to assegss such issugs as production well siting, wellhead
protection, ¢ffects of land-use changgs, and groundwater recharge in Pang County. Results of the
study will bg applicablg to similar argas in Wisconsin.

Historically, littlg rgsgarch has focused on groundwater quantity. Hlowgver, four projegcts arg
being funded in FY 96 through the joint solicitation procgss which will provide valuable
information on this important issug. Projects by Byron Shaw (UWS) and Jim RKrohglski (USGS) will
study groundwater-surfaceg water relationships in the Little Plover River Basin and the lsower Fox
River Vallegy, respectively. Ren Potter (UWS) will investigate both groundwater rechargg in the
driftlgss arga and the rolg of wetlands in groundwategr-surfaceg watgr relationships.
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COORPINATION OF GROUNPWHTER MONITORING {IND RESEHURCH

Four statg aggncigs have approximately $825,000 availablg gach year for groundwater-related
monitoring or rgsgarch. The souregs of mongy and purposegs of monitoring or rgsearch includg:

1.DNR Management Practice Monitoring - The PNR has approximately $350,000 availablg ¢ach
gear to support groundwater monitoring studigs gvaluating gristing design and/or
managgment practicgs associated with potegntial souregs of groundwater contamination.
The mongy has comg from the Groundwater Wecount of the €nvironmental Fund (which is
funded by various feegs). The intent of these studigs is to reduce the impacts of potential
sourcgs of contamination by changing thg way land activitigs which may impact
groundwatgr arg conduected.

2.UWsS Groundwater Regseareh - $300,000 is availablg annually for groundwater researceh
administered by the University of Wisconsin System (UWS). The mongy is part of the base
aws budget.

3.DUTCP Pesticide Resgarch - Sineg 1989, DUTCP has had approximately $125,000 available
annually through fees from pesticide manufacturgrs as a rgsult of the pesticidg law to
fund regsgarch on pesticidg issugs of regulatory importancg.

4 PlsHR Private Sewage System Resegarch - PlsHR recegived an annual appropriation of $30,000
from 1990 to 1993 to fund rgsgarch on altgrnativegs to currgnt private sewage systgm
technology. In 1994, when theg appropriation gxpired, $75,000 ggngrated through plan
revigw and licgnsing fegs becamge availablg gach ggar for rgsgarch on privateg sgwagge
systems.

The GCC provides consistgney and coordination among the four state agencigs in funding
groundwater monitoring and regsgareh to meet statg ageney needs. In 1988, the GCC requested that
the UWS ereate a Groundwater Research (ddvisory Council (GRUC) to gstablish a long-range
groundwater rgsgarch plan and degveglop a groundwater rgsgarch decision itgm narrative (PIN) for
inclusion in the University's bignnial budget. The GRYC consists of university, state ageney, and
public rgpregsgntatives.

Based on discussions with the GCC, the GRHAC prepared a groundwater research ®IN for
inclusion in the University's 1989-1991 bignnial budget request. The GCC gndorsed the PIN in 1988.
The ®PIN was included in the governor's budget and was approved by the lsggislature at a legvel of
$500,000 for the 1989-1991 bignnium for groundwater rgsearch. This amount was inergased to
$600,000 for thg 1991-1993 bignnial budget. Statutory language requirgs that thereg be agregment
between the UWS and the GCC on the use of the UWS resegarch funds beforg the funds can be
relgased by the Pepartment of ddministration.

To expedite this agreement, a Memorandum of Understanding (MOU) was signed in 1989 by
rgpresentatives of the GCC, the GRYC and the UWS on use of the UWS groundwater rgseareh
funds. The MOU spells out the procedures for gstablishing prioritics and selection of projects for
funding of UW groundwater rgsearch. The MOU recognizes that the GCC has a substantive rolg in
gstablishing regsgarch prioritics and an advisory rolg in projeet sglgetion to minimizg overlap and
duplication.
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The UWS funded 19 groundwater rgsgarch proposals during TY 90 and Y 91 with conecurrgnce
from the GCC. The results of the first studigs that were funded by the UWS werg published in
October 1991 by the UW Water Rgsouregs Center in a report titled, "UWS Groundwater Resegareh
Program, dummary of 21 Projects”.

Puring the summer of 1990, the GRYUC and GCC developed and gndorsed a plan to coordinate the
solicitation of projeets for funding in FY 92 and subsegquent years. The joint solicitation provides
for only ong submittal of project proposals, rather than four as had been the casg. The intent of
the plan is to detgrming the most appropriate funding sourcg for funding a particular project.

Summarization of aggncigs ¢fforts promoted through the joint solicitation is as follows:

L.PNR - Theg PNR has been funding groundwater management practicg monitoring projects sineg
U 86. Through Y 95, the PNR has spent approximately $3.1 million on 120 monitoring
projects. Ong project has been co-funded with DHATCP.

2.UWS - The UWS has reegived funding sineg TY 90 for groundwater rgsegarch. They recgived
$200,000 in FY 90 and $300,000 annually sincg then. Through Y 95, the UWS has spent
$1.7 million on 46 groundwater rgsgarch projects. Three of the 46 projects have beegn co-
funded with DUTCP.

3.DATCP - PATCP has recgived approximately $125,000 per year sineg Y 90 for pesticide
rgsgarch. The mongy comes from fees paid by pesticide manufacturers to sell their
products in Wisconsin. Through Y 95, DATCP has spent about $750,000 on 13 pesticide
projeets. Threg were co-funded with the UWS and 1 was co-funded with the PNR.

4. PIHR - PlHR received a special GPR appropriation of $50,000 for 4 years s. 145.20(5), Stats.,
beginning with TY 90 to fund regsegarch on altgrnatives to current private sewage system
technology. That appropriation gnded at the gnd of Y 93. In 1994, $75,000 ggnerated
through plan revigw and licgnsing fges becamg availablg gach year for rgsgarch on
private sgwage systems. Through Y 95, PllHR has spent $337,600 on three projects.

Wpproximately $5.9 million has been spent through FY 95 on 180 differegnt projects dealing with
groundwater or related topies.

Y 95 Monitoring Projeets - Joint Solicitation

The joint solicitation for Y 95 was distributed in November, 1993. { total of 36 project proposals
werg submitted in responsg to the joint solicitation. To assist in the review proegss, a joint
meeting of the Monitoring & Pata Management and Resgarch Subcommitteegs of the Groundwater
Coordinating Council was held in garly March 1994 to review and rank the projects submitted for
funding. {Is a rgsult of that megting and revigw of thg proposals by PNR staff, 8 ngw projects were
seleeted for funding in TY 95; ong of those is being co-funded with the DUTCP. Five on-going
projeets werg carrigd over into FY 95.

In addition to the projects funded by the PNR, the UW System fully funded 14 projects and co-
funded ong projeet with DATCP. PIHR fully funded ong projeect in FY 95. {1 total of 34 projects
werg funded through the joint solicitation at a cost of approximately $795,845 (see Table 1 and
Figure 4).

TU 96 Monitoring Projgets - Joint dolicitation
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1 joint solicitation for project proposals by the UW System, PNR, DATCP and PlsHR was
distributed in Novgmber, 1994 for funding in ¥Y 96. The deadling for proposals was January 17,
1995. The joint solicitation contains a listing of the prioritigs for gach of the agencigs (sge
appendix). The priority ngeds for the PNR's management practicg monitoring program for Y 96
werg idgntified by the Monitoring & Pata Managegment and Regsgarch Subcommittgegs of the
Groundwater Coordinating Council. The two subcommittegs met in garly March to rank the 40
proposals submitted. Sgventeen of the 40 proposals received will be funded in full or in part
through the joint solicitation procgss. The projects to be funded in FY 96 arg listed in Tablg 2.

1 survey has been distributed to invgstigators who have submitted proposals in the past two

gears to assgss how the joint solicitation is working. The results of the survey will bg used when
preparing the FY 97 joint solicitation package.
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Tablg 1 - Groundwater Projects Funded Through
the Joint Solicitation for FY 95
(Numbered projects arg located on the Statg map in Figure 4)

Projeets funded by the PHR in Y 95

1. *Optimization of Two Reeirculating Sand Filters for Nitrogen and Organic Chgmical Rgmoval
from Pomestic Wastewater. Byron Shaw. $30,390.

2. *Intggrated Computerized Mapping of Point Soureg Contaminants and Physical €nvironmental
Characteristies to Protect and Manage Groundwater Quality. Richard Stoll. $27,940.

3. *loong-term Transformation and Fateg of Nitrogen with Mound type Soil {Ibsorption Systems for
Septie Tank €fflugnt. John Harkin. $10,000.

Nitrate Sampling in Priority Watersheds. $10,000.

4. dpplication of a Piserete Fracture Flow Model for Wellhead Protection at Sturgeon Bagy,
Wisconsin. Renneth Bradbury and Maurgen Muldoon. $43,155.

1 Comparison of lsow Flow Pumping and Bailing for VOC Sampling. Jack Connglly and Hank
Ruaghling. $24,996.

5. dn €valuation of lsong-term Trends and a Mingralogical Interpretation of Naturally Oceurring
Mgtals Contamination and {eidification of theg St. Peter Sandstong dquifer. Wnngtte Weissbach.
$17,210.

6. figrichegmical Impacts to Groundwater Under Irrigated Veggetables in the Central Sand Plain.
Georgge Rraft and lsarry Binning. $27,500.

Characterization of €. Coli and Total Coliform Organisms Isolated from Wisconsin Groundwater
and Reassgssment of their Public Hgalth Significance. Bill Sonzogni and Jon Standridge. $7,600.

Collgetion of Hlydraulic and Geologic Pata to Improve the Quality of the Wisconsin Groundwater
Monitoring Network. {lgr Zaporozge. $14.180.

7. Vertical and Horizontal Variability of Higdrogeologic Propertigs in Glaciated lbandscapes. Pave
Mickelson, $26,250.

8. Pirget and Residual Effects of lband-applied Sweet Corn Processing Wastes on Nitrate lsoss to
Groundwater. lsarrg Bundy. $20,745.

9. * Pesticidgs and Groundwater Impacts. Jeffrey Postle. $11,731.

The total cost for projeets funded by the PNR in FY 95 including the co-funded projeet below, is
$291,240.

Projeets funded by the UWS in FY 95
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* Photocatalytic Pegradation of Volatilg Organic Carbon. Mare {dnderson. $14,275.
* Improved Pesign of Pump and Treat Systems for Heterogenegous Wquifers Jean Bahr. $22,935.
* Mingral Phase Sorption of S¢lgcted dgrichemicals to Wisconsin Soils Tim Grundl. $21,115.

10. * dtratigraphy, Sedimegntology, and Porosity Pistribution of the Silurian Roceks of the Poor
Peninsula, Wisconsin. Mark Harris. $20,755.

11. * Using "PREPICT to Reduce Herbicide Usage and Improve Groundwater Quality. Robert
Gordon Harvey. $15,800.

* Comparativg €valuation of Biostimulation fpproaches for €nhancing /n situ TCE Pegradation
in Contaminated Hquifers. William Hickey. $23,835.

12. Tracer Study for Characterization of Groundwater Movement and Contaminant Transport in
Fractured Polomite. Ren Bradbary. $19,000.

€valuating the €ffectivenegss of andfill lsingrs. Craig Benson. $23,890.

13. Ggologiec Constraints on {rsenic in Groundwater with dpplications to Groundwater Modeling.
Juan Simo. $26,255.

14. Intggration of Hydraulies and Geology into a Hydrostratigraphic Model for the Paleozoie
Hquifer of €astern Pang County, Wisconsin. Pouglas Cherkauer. $21,185.

Usg of Higavy Nitrogen to Study Nitrate Flux from Septic Systems. John Harkin. $21,725.

15. Pevelopment and Pegmonstration of an Hecuratg Manurg Spreading System to Protect Water
Quality, Improve Waste Managegment and Farm Profitability. Revin Shinngrs. $21,155.

€valuation of €nzyme-linked Immunosorbent {Issay for Herbicidg {Inalysis of Wisconsin Soil in
Comparison to Gas Chromatography. William Sonzogni. $9,300.

Syngrgistic €ffects of €ndoering Pisrupters in Prinking Water. Warregn Porter. $21,900.
The total cost for projeets funded by UWS in FY 95, including the co-funded project below is
$295,125.

Projeets funded by PHUTCP in Y 95

16. logaching Potential of Imazegthapyr and Nicosulfuron Herbicidgs in Sparta Sand. Birl lsowery.
$18,680.

17. Cover Crops to Limit Herbicide Use on Sweet Corn. dstrid Newegnhousg. $24,000.

18. The Use of Peat as an {ddsorptive Medium for Remediation of Pesticidge Contaminated
Groundwater. James Wigrsma. $14,300.
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M Low-Input Crop Management Plan for Wisconsin Fresh-Market Vegetablg Growers. Raregn
Pelahaat. $3,000.

The cost for projeets funded by PUTCP was $124,980, including the co-funded project listed
below.

Projeet co-funded by PHTCP and PNR in PY 95

19. Groundwater tlgdrology of an gricultural Watershed. Renngth Potter. Carl Bowser and
Renngth Bradbury. $29,543 PNR, $20,000 DUTCP.

Project co~-funded by PUTCP and UWS in FY 95

20. Hgrbicidg Contamination of Soil and Groundwater at a Mixing/lsoading Site. Gordon Chesters.
$12,000 UWS, $45,000 DATCP.

Projeect funded by PlsHR in FY 95

21. Nitrogen Rgmoval from Pomestic Wastgwater in Unsegwered {rgas. Richard Otis, James
Conversg, ¢t. al. $74.,500.

Projeets preceded by an asterisk arg projects which werg also funded in FY 94.
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Figure 4 - lsocation of groundwater monitoring or rgsgarch projects in ¥Y 95
(Refer to Table 1 for project numbers and degseriptions)
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Tablg 2 - Groundwater Projects to beg Funded Through
the Joint Solicitation for FY 96

Continuing projegcts to be funded by PNR in PY 96

{n €valuation of lsong-term Trends and a Mingralogical Interpretation of Naturally Oceurring
Metals Contamination and {eidification of the St. Peter Sandstong dquifer. nnette Weissbach.
$20,000.

{grichgmical Impacts to Groundwater Under Irrigated Vegetables in the Central Sand Plain.
Georgge Rraft and lsarry Binning. $51,243.

Collgetion of tlgdraulic and Geologic Pata to Improve the Quality of the Wisconsin Groundwater
Monitoring Network. {lgx Zaporozge. $9,450.

Pesticidgs and Groundwater Impacts. Jeffrey Postle. $4,504.
Pirget and Residual €ffects of lband-applied Sweet Corn Processing Wastes on Nitrate lsoss to
Groundwater. lbarrg Bundy. $19,430.

The cost for continuing projects to be funded by PNR in FY 96 is $104,627.

New projeects to be funded by PHR in TUY 96

Wpplication of a Piserete Fracture Flow Model for Wellhgad Protection at Sturgeon Bagy,
Wisconsin. Renneth Bradbury and Mauregen Muldoon. $33,823.

Optimum Management of Ground-water Regsourees in the l.ower Fox River Vallgy. James
Rrohelski. $34,375.

Variability of Nitrate lsoading and Petermination of Monitoring Frequency for a Shallow Sandy
Hquifer, ¥rena, Wisconsin. Fred Madison. $13,126.

1n Investigation of VOC Sampling Techniques at Slowly Recovering Monitoring Wells. Jack
Connglly. $24,690.

@IS as a Tool to Prioritize €nvironmental Releases, Integrate their Management, and {llgviate
their Publie Threat. Richard Stoll. $27,940.

Pelingation of Capture Zongs for Municipal Wells in Pang County, Wisconsin. Kennegth Bradbary.
$22,747.

The cost for new projeets funded by the PNR in FY 96 including the co-funded project below is
$168,631.
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The total cost for all projeets funded by the PNR through the joint solicitation process in FY 96 is
$273,258.

Continuing projects to be funded by the UWS in FU 96

Tracer Study for Characterization of Groundwater Movement and Contaminant Transport in
Fractured Polomite. Ren Bradbury. $16,764.

€valuating the €ffectivenegss of landfill lsingrs. Craig Benson. $24,480.

Integration of Hydrauliecs and Geology into a Hydrostratigraphic Model for the Palgozoic dquifer
of €astern Pang County, Wisconsin. Pouglas Cherkauer. $25,080.

Pevelopment and Pegmonstration of an Hecurate Manurg Spreading System to Protect Water
Quality, Improve Waste Management and Farm Profitability. Revin Shinners. $25,860.
Syngrgistic €ffects of €ndocring Pisrupters in Prinking Water. Warregn Porter. $24,703.

The cost for continuing projects to beg funded by UWS in FUY 96 is $116,887.

New projects to be funded by the UWS in FY 96

Responses of Biological Toxicity Tests to Mixturegs of Pesticides and Metabolitgs. Gordon
Chesters. $29,970.

The Use of Wzimuthal Resistivity & Self Potential Megasurements to Pelingate Groundwater Flow
Pirgetion in Practured Media. Robert Taglor. $21,678.

Stratigraphiec Controls on the Mobilization and Transport of Naturally Occurring frsegnic in
Groundwater: Implication for Wellhead Proteetion in Northegastern Wisconsin. Juan Simo. $24,980.

Charactgrization of the Rolg of €vapotranspiration on Groundwater Movement and Solute
Chemistry in Groundwater-fed Wetlands. Renngth Potter. $20,025.

Biorgmediation of Hlydrocarbons Influgneegd by Hir Sparging: {1 Multi-model dpproach to Hssess
Contaminant Mass Regmoval. Jean Bahr. $19,470.

Biostimulation of Trichlorogthylgng Pegradation in Contaminated Wquifers. William Hickey.
$20,320.

Cvaluation of Well Seals Using an Ultrasonic Probe. Tuncer €dil. $24,740.

The total cost for all projects funded by the UWS in FY 96, including the co-funded project below
is $173,113.
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Projeet to be co-funded by PHR and UWS in FU 96

€valuation of Shallow-soil {dbsorption Figlds Wssociated with ddvanced On-site Pisposal
System. Ronald Stiggdlitz. $11,930/811,930.

Projeets to be funded by PHUTCP in FY 96

Mn Intggrated fpproach to the Managegment of Insects in Sweet Corn Grown for Fresh Market.
John Wedberg. $16,000.

lsand Usg €ffects on Groundwater and Streamwater Quality in the Littlg Plover River Watershed.
Byron Shaw. $33,930.

Iron-based {Ibiotic Pestruction of Chlorinated Solvents and Pesticides in Groundwater. Gerald
€ykholt. $24,950.

Ground-water Recharge and Contamination in Wisconsin's Priftigss Wrea. Kenngth Potter.
$30,000.

The total cost for all projeets funded by PUTCP in FY 96 $104,880.

Projects to be funded by PlsHR in FUY 96

Nitrogegn Regmoval from Pomestic Wastewater in Unsgwered fregas. Hyres & dssoc. $52,775.

Use of tigavy Nitrogen to Study Nitratg Flux from Septic Systems. John Harkin. $21,725.

The total cost for all projects funded by PlsHR in FY 96 $74,500.
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BENREFITS FROM MONITORING IN® RESECHRCH PROJECTS

Tablg 3 (see ppendix) is a list of groundwater-related monitoring and resgarch projects funded
by statg agencigs since gnactment of Wisconsin's comprehensive groundwater protection
lggislation (1983 Wisconsin {et 410) in 1984. Thosg aggncigs which have funded projects arg the
PNR, DUTCP, PlsHR and the UWS. There are 178 projects listed. €ighty-three of these projects
have been funded through the joint solicitation procgss which began in Y 92. The remaining
projects were funded by the above aggneigs through sgparate solicitation proegssgs prior to
1992. The tablg includgs the projeet titlg, principal investigator or invegstigators, the years the
project was funded and the funding aggney or agegncigs.

Mangy projegcts have provided valuablg information to gvaluate gxisting regulatory programs and
determing if there is a nged for additional regulations. Numgrous studigs have ineregased the
knowlgdge of the movegment of contaminants in the subsurface. ¥ number have provided valuablg
information regarding the state's groundwater rgsources. Others have degveloped ngw methods for
groundwater gvaluation and protegetion. The following discussion highlights some of the argas
that havg begn the focus of rgsgarch and monitoring projects and illustratgs how agegncigs have
usgd the project's regsults to improve the managegment of the state's groundwater rgsources.

The Htrazing Rule - The development of the dtrazing Rule (ATCP 30, Wis. ddm. Code) illustrates
how the bengfits of statg-funded rgsgarch and monitoring can build on ong another. In the mid-
1980s the corn herbicidg atrazing beggan to be deteeted in monitoring wells and private drinking
water wells in Wisconsin. The first systematic well sampling program to characterize atrazing
contamination on a statewidg basis was the 1988 PUTCP Grade {1 Pairg Farm Well Water Quality
Survey (lsgMasters, 1989). This state-funded well survey gstimated that atrazing was present in
12% of the Grade ¥ Pairy Farm Wells in the State.

This study lgft many questions regarding the souregs, groundwater susceptibility and the
pregsegncg of pesticidgs other than atrazing unanswered. Without better information on thgse and
other questions, it was challgnging for DUTCP, the agency charged with groundwater protgetion
related to agricultural chgmicals, to dgvelop a plan of action. It was obvious that a conegrted
information gathgring program was nggded. Over the ngxt sgveral yegars, begforg and during the
development of the DUTCP atrazing rule, the Wisconsin Groundwater and Pesticide Research
program plaged an gssential rolg in providing thg ngeded information. Rgsgarch and monitoring
werg condueted on sgveral topices that plaged a dirget rolg in thg gvolution of the atrazing rulg.

The state rgsegarch and monitoring program funded sgveral keyg projects to better understand the
sourcgs of atrazing contamination. When atrazing was first found in groundwater, an argument
had bgegn madg that this was the regsult of point sourcgs such as spills and mishandling. Ong of
the most important findings that allowed PUTCP to begin developing the atrazing rulg was that
normal agricultural applications of atrazing could Igad to groundwater contamination. The
PHUTCP groundwater monitoring project (Postle, 1986-94) for pesticides used monitoring wells
located negxt to agricultural figlds to study groundwater contamination by atrazing and other
pesticides. This study showed that atrazing from figld usg on sandy soils could causg
contamination, oftgn above the €8 3 ug/l. The UW Water Regsourees Center conducted a detailed
hydroggologic study (Chesters, 1990-91) at a farm in Pang County and showed conclusively that
atrazing contamination could rgsult from both figld applications and mixing/loading practices.
With thg knowlgdgg that nonpoint contamination of groundwater by atrazing was indeed
oceurring, PUTCP could develop ways to redueg this contamination.
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State-funded rgsgarch was gssential in showing that atrazing contamination did not follow
simplistic notions of groundwater contamination susceptibility. Ong of thg most important
findings was that the Central Sands and the lsower Wisconsin River Vallgy (LWRV), two arcas that
appgar similar in soils and agricultural practicgs, had significantly different susceeptibility to
contamination. These differgnees werg pointed out in sgveral rgsgarch projects condueted by the
UW Soil Seigneeg Pepartment (Paniel, 1991; lsowery, 1991; Medweeney, 1991; lsowery, 1992-3). This
information had a dirget influgneg on the atrazing rulg in that there is now a usg prohibition in the
LWRV and managed usg in the Central Sands.

{Inother Rey finding related to the susceptibility of groundwater to atrazing contamination was
that many of theg argas with high frequencey of detections had medium textured (loamy) soils. It had
previously bgen thought that thgse argas werg lgss suscgptiblg to Igaching and groundwater
contamination than argas with sandy soils. State-funded rgsgarch and monitoring ¢fforts,
howgver, showed that the intgnsity of atrazing usg, in addition to soil and ggologic conditions,
plaged an important rolg in the contamination. This finding helped to gxplain why mang argas in
south central Wisconsin, with medium textured soil and high corn production, had many wells
contaminated with atrazing. This knowlgdge allowed DHUTCP to adopt management strategiegs for
reducing atrazing contamination in thgsg argas.

When atrazing was first discovered in Wisconsin's groundwater in the mid 1980s, DUTCP was
intgregsted in managing its usg based on predictive modglling of contamination procgsses.
Modelling activitigs funded by the statg rgsgarch program, howgver, indicated that the behavior of
atrazing and othegr contaminants in the gnvironment was complgx and could not be reliably
predicted by modelling. In regsponsg to this finding, PHUTCP adopted a more gmpirical approach to
idegntifying managegment argas. detual well regsults werg plotted on maps and, toggther with an
analysis of soils and ggology, managegment argas were delingated.

When monitoring and rulg making gfforts for atrazing first started, pargnt atrazing was theg only
compound that was considered. {Is morg regsgarch was conducted, howgver, it was discovered
that threg metabolitgs (breakdown produects) of atrazing werg prgsent in groundwater and werg of
health conegrn (Chesters, 1990-91; lsgMasters, 1990; Cowell, 1990; Cates, 1991). State-funded
sampling programs showgd that dug to the pregsgneg of atrazing metabolites, the groundwater
problgms werg morg serious than previously considered. This knowlgdge allowed PNR to
strgngthen the groundwater standard for atrazing in 1992 and allowed ®HUTCP to strengthen the
atrazing rulg in 1993 and gxtgnd required usg reductions to the gntirg state.

It is interesting to try to gnvision how PUTCP's atrazing rulg would look if it did not have the
bengfit of the intgnsive rgsgarch and monitoring efforts. It is safe to say that it would not have
beegn degvgloped on as good an undgrstanding of thg bghavior of atrazing in thg gnvironment or
the geographic pattgrns of contamination. It is possiblg that without the intgnsive monitoring
gfforts, the full gxtent of the problgm would not havg begegn discovered and atrazing usg would not
have beggn reduced. On the other hand, it is possiblg that with inadgquatg knowlgdge a "broad
brush" approach would have bgegn taken. This could have rgsulted in unfair regulations that were
not tailored to the differgnt ggographic argas of the state.

Two important aspects of gnvironmental regulations that promote its acegptance arg that it is
based on scigneg and that it is fair. Good rgsgarch is ngegssary to achigve these two
characteristics. The {trazing Rulg has gxperigneed a relatively high degree of acegptanee dug to
the effort that was put into its dgvelopment.
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Groundwater Monitoring at Solid Waste Pisposal Sitgs - The PNR's Buregau of Solid and
Hazardous Waste Management (SHWM) has recgived project funding sgven times from 1985 to
1994 through the joint solicitation proegss. These projects have bengfited the PNR's Solid Waste
Managegment program in many ways, primarily, impacting regulations and monitoring practices.

The first two studigs (Priedman, 1985-87; Battista, 1988-89) revealed for the first timge that
groundwater around mang Wisconsin landfills was contaminated by VOCs. The studigs also
showged that VOC contamination of groundwater was morg common at ungngingered municipal
solid waste landfills than at other types of landfills. {1 follow-up VOC study (Connglly 1993-94)
showed that VOC Igvels have deergased at most of the ungngingered landfills though at many of
the sites VOC Igvels do not show continued deeling. Thereg was no VOC contamination definitely
attributablg to Igachatg migration at any of the older, gngingered landfills which confirmed that
these sites arg performing as SHWM staff had hoped. The results of the three VOC studigs have
been used to gstablish requirgments for VOC sampling at new and gxisting landfills. These studigs
haveg also indicated that inorganic compounds could be usgful in predicting VOC contamination
at landfills. Therefore, until recgnt €PM rulegs requirgd VOC monitoring, the SHWM allowed sites
to samplg for inorganic parameters as part of routing monitoring and not samplg VOCs until
inorganics werg ¢lgvated. The VOC studigs provided valuablg data which was used to convineg
€PM to reduce the number of VOCs required for monitoring at municipal solid waste landfills in
Wisconsin. This reduction in monitoring (thg usg of inorganics and the reduced number of VOCs
when they arg requirgd) allowed landfill owngrs considgrablg savings whilg providing equivalgnt
gnvironmental protection. fdditionally, the VOC data was used to requirg rgsponsiblg partigs to
defing the dggree and gxtgnt of contamination and remediate groundwater contamination at their
landfills.

Resgarch on methods of assgssing groundwater quality data and data quality control completed
in the third VOC study has been helpful to SHWM staff and consultants in interpreting
groundwater quality data from landfills and other facilities. This study also showed the neged to
requirg laboratorigs to rgport data between the limit of detection and the limit of quantitation.

1In assgssment of Wisconsin's Groundwater Monitoring Plan program (Pugh, 1992) for active
non-approved landfills provided the documentation of a sgt proeedure for sglgeting monitoring
sitgs. This information has beegn usgful in recent megetings with municipalities held to convineg
manicipalitics that they have not been singled out for further gvaluation of groundwater
contamination and to dgmonstrate that the process used for s¢lecting landfills for monitoring is
objeetive.

Three studigs from 1991 to 1994 on the potential groundwater impacts at deer pits, gard waste
sitgs, and construction and dgmolition landfills (Pugh, 1992-3; Pugh, 1994) wereg conducted
becausg littlg or no data gristed on the potegntial impact to groundwater from these sites.
Resgarch has provided theg information ngegssary to gstablish policy regarding monitoring and
siting of demolition landfills, dger pits, and gard wastg sites in Wisconsin. The groundwater study
of deer pits showed that impacts werg minimal and helped the SHWM to decideg not to requirg
lingrs and to loosgn somg construction and rgporting requirgments. Similarly, the yard waste siteg
study showged only minor groundwater impacts which lgd the SHWM to gncourage active
management of thgse sitegs rather than stiffen regulations. The study of construction and
demolition landfills showed somg groundwater impacts at large sitgs but littlg or no impacts at
smaller sitgs. These findings led to ngw proposed regulations allowing an intermediate size
demolition landfill which would havg the gconomice bengfits of a large site without the potential
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negdative impacts of very large sitgs. Since these studigs have been conducted, mang stategs and
the €P have contacted the SHWM about the information collgeted.

1 reeent DPNR-funded study undertaken by the SHWM (Connelly, 1994)was a comparison of
groundwater sampling methods for collgeting metals samplegs at monitoring wells. The study was
in rgsponsg to €P's October 1991 ban on figld filtgring of groundwater samplgs which bgcame
effective in October 1994. The SHWM opposed this ban becauseg many Wisconsin monitoring wells
producg very turbid watgr which can Igad to falsg positive rgsults for metals if samplgs arg not
filtered. ddditionally, thg negw €P-recommended procedure, low-flow pumping, requirgs a
significant amount of additional gquipment. The study showed that the low-flow pumping method
was appropriatg in mang circumstances but could not bg used to samplg slowly regcovering wells.
The results showed that turbidity was the best indicator that a well has been sufficigntly purged.
The results of the investigation arg being used to revise groundwater sampling procedures
required by the SHWM. {dditionally, the study helped gstablish Wisconsin as ong of two Igading
statgs playging a major rolg in advising € on revisions to their groundwater sampling
rgquirgments at municipal solid waste landfills.

Monitoring for Naturally Oceurring Compounds - Wisconsin is also a Igader in groundwater
monitoring for naturally occurring compounds. Two projeets in the PNR Lake Michigan Pistrict
(Stoll, 1992; 1994) identified the gxistencg of Igad and arsgnic contamination in groundwater.
Homgowngrs werg algrted through dirget mailings, public megtings and mass media ngws
relgases. Over 72,000 peopleg werg unawarg of their gxposure to thg substanegs in their drinking
watgr. The sourees of metals in these drinking water suppligs were gither given priority for
removal (Poor County legad Wrsgnate Mixing Sites) or well construction eriteria were definegd to
avoid arsenic associated with the &t. Peters Sandstong. The PNR coordinated with the ®HSS to
conduet health surveys on individuals consuming locally contaminated water suppligs and made
appropriatg health recommendations. Resgarch is continuing in this arga.

Groundwater Movement in Fractured Polomite - Poor County has been the site of three research
projects by the WGNHS to develop a framework for studyging the complgx groundwater flow
regime in fractured rock found in mang parts of the state. The first projeet (Bradbury, 1986-90)
started as a non-point sourcg watershed project investigating the hydrogeology and groundwater
geochgmistry in the shallow fractured dolomite aquifer in Poor County. Groundwater quality was
found to vary widely over timg with bactegriological contamination common. The sgeond study
(Bradbury, 1992) showed that modgling rgsults obtaingd from a discrete fracturg modgl varigd
considegrably from regsults produced by a continuum model for groundwater movement. The
diserete fracturg model gstimated capturg zongs, groundwater flow paths and groundwater travel
times by using mathematical rgpregsentations of fractures digitized from agrial photos. The third
study (Bradbury, 1993-94) used a tracer for characterization of groundwater movegment and
contaminant transport. It revealed that hydraulic conductivity can varg widely in the same well
degpending on what dgpth intgrval is tgsted. {1 fourth study is curregntly applying a discrete
fracture flow modgl for wellhgad protection at Sturgeon Bagy.

Peveloping New Tools for Groundwater Proteection - pplications of a wide varigty of tools for
gathgring and working with hydroggologic and groundwater quality data have beegn funded.
Projeets involving ong of thg most promising tools in gnvironmental management, Geographie
Information Systems (GIS) have been funded in the lsake Michigan Pistrict and in Pang County.
The funding agegncigs hope to continug to develop improved methodologigs to make groundwater
quality and contaminant sourcg data morg readily availablg.
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Wn gnvironmental invegntory atilizing GIS was ereated in the PNR's lsake Michigan Pistrict
(Carlson, 1992-93; Stoll, 1994). Computerized maps werg eregated which link all potential
groundwater impact sitg locations with their respective data. This project has resalted in
numgrous map products showing potential groundwater contamination soureg/recgptor
relationships in a rapidly retrigvablg, highly summarized fashion. Mlany consultants, county
agegncigs, statg aggncigs and realtors have utilized this information for gnvironmental
managegment and land transactions. The chigf bengfits to the public have been the rapidly
accgssiblg information and greater purchasing confidgncg when buying property. lsandowngrs
also gxperigneg inergased regsponsibility for the land they rgside on as they bgcomg awarg of how
readily availablg this information is. In this way, usg of GIS has heightened awargngss of the
importancg of wisg land use.

Prevention and Regmediation of Groundwater Contamination -~ Twelveg rgsgarch projects
gmphasizing ngw tgchnologigs for prevention or regmediation of groundwater contamination have
been supported by the Statg of Wisconsin through the UWS Water Resouregs Center. Several of
thegse projects have begn complgted. Final technical rgports arg published or in press. The
regports providg information or produects which will bg important for future ¢fforts aimed at
controlling or attgnuating groundwater contamination in Wisconsin. The findings cover a wide
rangg of technologigs including:

BNgw and gnhancegd physicochgmical or biological mgthods to rgnovateg waters contaminated by
pesticides and volatilg organie carbon compounds (Indgrson, 1994-95) (Chesters and
Harkin, 1991) (Harris and Hickey, 1991-92);

Ecnhancegments in the ability to control, monitor, and predict the movement of landfill
contaminants to groundwater (€dil and Park, 1992-93) (Begnson, 1995-96);

BImprovegments in the predictability of pump-and-trgat remediation applications to contaminated
aquifers (Bahr, 1994-95);

HInnovativeg agricultural practicgs dgsigned to reducg groundwater contamination by pesticides
and nitratg (Bundy, 1993-94) (Bahr, 1991-92) (Harrison, 1992-93) (Ngwgnhousg, 1995); and

B promising yet untgsted technology to isolatg radium in groundwater by coprecipitation with
iron and mangangse where they arg present in sufficignt abundance (Cherkaugr, 1991-92).

Effects of Groundwater Contamination on Real €state Valugs - G. William Page and Harvey
Rabinowitz of the University of Wisconsin-Milwaukeg School of {Irehitgcturg and Urban Planning
studigd the gffects of groundwater contamination on commercial and rgsidgntial property valugs.
Their rgport affirms that real gstate valug gxists in the pereegption of prospeetive buygers and
sellgrs and that groundwater contamination adversely affects the valug of real gstate. The valug
of such real gstate is reduced to its “valug in usg” rather than its market valug. Thus, it is
frequently impossiblg to sell such real gstatg or gvegn to usg it as collatgral for a loan begcausg, in
the casg of a default, the Ignding institution would not bg intgrgsted in taking the property through
forgelosure for fear of liability. They find that the fear of groundwater contamination is so
pervasive that gvgn local governments arg beginning to shy away from taking selected buildings
in liga of taxes owed. For gxamplg, the Citg and County of Milwaukeg holds off for approximately
3 ygars, whilg charging intgregst, beforg initiating procgedings to take a property in liga of thosg
taxes. The City’s reeent grperignegs with sgveral groundwater contaminated propertigs in which
the clgan-up costs gxeggded theg normal market valug of the property by a factor of 10 to 20 has
requirgd a policy changg. Many of thegse Rinds of propertigs arg now Igft abandongd across the
United Statgs and municipalitigs arg reluctant to feneg in or managg the propertigs becausg they
may lgad to liability as has been determingd in sgveral court casgs in different states. Thus their
“usg valug” is characterized by nggativg impacts on property tax basgs which oftgn gxtends to the
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ngighborhoods wherg the contaminated propertigs arg located. The report covers Federal and
Statg and lsocal Government Regulations of contaminated propertigs and regulation by the
marketplacg which includegs owngrs, lgssees, financial institutions, sgcondary mortgage
companigs, appraisers, insurancg companigs (title, property, and liability), law firms, and real
gstatg brokers.

Biological €ffects of Groundwater Contaminants - {t the urging of the Wisconsin Groundwater
Research fddvisory Council (GRUC), the UW-Water Resoureegs Center has solicited research
projects during the last bignnium that dgal with biological ¢ffgcts of groundwater contaminants.
Two of 3 such projects have been seleeted for funding and both arg still active. They deal with
coopgrativg biological gffects among chgmical contaminants; this is a subject of widgspread
currgnt intergst beecause synergistic intgractions among chegmical contaminants can oftgn greatly
gnhancg or diminish the togicity of individual compongnts of a mixturg. Warrgn Porter of the UW-
Madison Pepartment of Zoology is gvaluating interactions between gndoering disruptors (PCBs,
phthalates, ¢te.) and a common groundwater contaminant (nitrate). Gordon Chesters, George
Blondin, and Harry Read of the UW-Madison Water Resouregs Center have initiated a projeet that
will focus on interactions between herbicides and nitrate. There is a great deal of current interest
in these types of intgractions becausg gnvironmental toxicologists have focused gxclusively on
gvaluations of individual chgmicals in biological systegms.
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GROUNPWATER PATH MUANUGEMENT
WISCONSIN PEPHARTMENT OF NUITUR RESOURCES

The collgetion and coordination of groundwater data gxehange within the PNR and with outside
agencigs continugs to be an important issug. The PNR places priority on coordinating the
collgetion and retrigval of all groundwater data to megt inter-agegncy responsibilitics and
coopgerative agregments.

The PNR groundwater data retrigval system, the Groundwater Retrigval Network (GRN), was
completed in October 1993. €nhancegments to the system, suggested by Pistrict and Central office
staff, arg implgmented annually, to improve system functionality and gase of use. The current
GRN systegm has links to the Public and Private Water Supply and Water Regsoureegs program
data systems for retrigval. The Solid and Hazardous Waste Groundwater and €nvironmental
Monitoring system (GEMs) is in the final stages of development and implgmentation. The
Wastewater program data systems will be made acegssible to the retrigval ngtwork when the
redesign of this program system is completed; the redgsign has not begegn scheduled.

The GRN system includgs a megchanism for ergating and updating a statewide GIS coverage of
well locations. Through a ngw option recently added to the GRN download menu, users can
gxtract data in a format used by ARCVIEW 2 (a dgsktop GIS vigwing software package produced
by theg makers of YRCINFO). {1 customized YRCVIEW 2 application has also bgen developed that
automatically loads the data downloaded from GRN and ereates a well GIS "lager” for viegwing and
queryging purposgs. Pata can also be provided in other GIS formats upon request through the use
of ARCINFO.

To provide acegss to the system for other state agencigs, computer hardwarg and softwarg was
provided to PUTCP, PlHR, and PHSS, WGNTS and the Central Wisconsin Groundwater Center.
Pocumentation and training was reeently provided for using the negw GRN system. The sharing
and gxchangg of information between agencigs dealing with groundwater is gnhanced by the GRN
system.

PEPHARTMENT OF HGRICULTURE, TRUPE (IN® CONSUMER PROTECTION

PUTCP needs up-to-date, reliable data on pesticide contamination of groundwater. These data
arg used to develop substaneg specific rulgs on pesticide use, such as PATCP's "trazing Rule"
(Chapter ATCP 30, Wis. 9dm. Codg), to rgspond to citizen requests on groundwater quality data
for specific locations, and to initiate timely investigations of pesticidg contamination of
groundwater. DUTCP gnsures the quality of its database by cargfully cheeking and cross-
refgrgncing manual (¢.8., paper lab slips) and computerized data reegived from PNR and other
sources. PUTCP feels that this is ngegssary because the data arg used for regulatory purposes.

The DUTCP groundwater database currently contains locational information for over 13,000 wells
and over 22,000 samplg analysis results. These data repregsent samples analyzed by DHATCP, the
State lsaboratory of Hlygigng, and other public and private laboratorigs. The groundwater
databasg opgrates in a maltiuser gnvironmgnt under Paradox 4.0. Wil mgmbers of the
groundwater unit acegss the databasg via Pathworks operating on the PATCP's VX computer.
lsinks between the groundwater sample database and DHTCP's pesticide case tracking system arg
also beging developed.
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DATCP uses QIS tools to analyze groundwater data and prepareg maps for public hearings and
other usgs. For grample, an ARC/INFO data lager containing well locations and associated
databasg information is being used to ggngratg maps of atrazing and other pesticide detections
statewidg for the {trazing Rulg. Other GIS analyses involve identifying groundwater wells that
may beg impacted by point sourcgs of pesticidg and nitratg.

WISCONSIN GEO0LOGICHL IN® NATURAL HISTORY SURVEY

The University of Wisconsin-Extension Geological and Natural History Survey has rgsponsibility
for gegologic mapping, collgetion and analysis of basic data, and survey and rgsgarch on
Wisconsin's groundwater rgsourcegs. Products from the Survey geologic mapping program
support land-usg planning and groundwater quality management and protection. County-wide
invegntorigs of groundwater rgsouregs arg supported through cooperativg agrgements with
county governments. Through analysis and intggration of data from subsurface records and
wategr quality sampling programs, these studigs develop water tablg ¢glgvation maps and other
produets, providing planngrs and gducators with a good foundation of information for
groundwatgr quality managegment and protection. Petailgd rgsgarch and monitoring of
groundwategr movegment and quality arg undertakegn on a project basis. Maps, publications, and
pregsegntations arg degveloped for groundwater gducation and outrgach.

Computerized groundwater databasgs have gengrally been developed on a project basis to
support on-going rgsgarch and invegntory gfforts. Many of thegse data have begegn incorporated into
the ARC/INFO geographic information system. The Survey is continuing initiatives to better
intggrate their data holdings, which arg currgntly on a varigty of pgrsonal compaters, media and
softwarg systems. This ¢ffort will improve aceegss and usg of our gristing and future groundwater
and geologic data.

PEPHARTMENT OF INDUSTRY, LsIBOR AN HUMIN RELATIONS

PIHR has gmbarked on an information tgchnology initiative, the purposg of which is data
integration. With regard to groundwater protection, PIsHR will, at the completion of this project,
be ablg to idgntify sites that have underground petrolgum storagge tanks and private sgwage
systgms. Sanitary permits, groundwater monitoring data, and underground storage tank
information will bg located in combingd databasgs, the result will bg groundwater quality data
and information on activitigs that may affect groundwater quality.

PEPARTMENT OF HEWLTH AN® SOCIfls SERVICES
PHSS dogs not maintain a centralized database on groundwater data. The Pepartment religs on

othgr statg agencigs for computerized groundwater information. PHSS maintains labslip samplgs
data in project specific filgs.

UNIVERSITY OF WISCONSIN SYSTEM
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The Central Wisconsin Groundwater Center maintains a databasg of private well tgsting data from
the €nvironmental Task Foreg Regional lsaboratory at UW-Stevens Point, and Prinking Water
€ducation Programs conducted through the Center. Therg arg curregntly over 176,000 individual
test results for approximately 28,900 samplegs covering the gntirg state. Chemistry data includes
pH, conduetivity, alkalinity, total hardngss, nitratg-nitritg, chloridg, saturation indgx and coliform
bacteria. The databasg primarily covers the period 1985 to the present. The databasg is PC based
and can bg gasily qugrigd to be a significant soureg of information for local communitigs and
groundwater managers. Thirtg-two countigs are represented by 100 or morg samplgs in the
databasgs, and 14 countigs arg rgpregsented by 500 or morg samplgs.

PEPARTMENT OF TRANSPORTHTION

The POT maintains records of hazardous materials (hazmat) investigations associated with
highway projects. Rgcords of hazardous materials gncountered during thegse invgstigations,
including any groundwater contamination, arg on filg in thg Hazardous Matgrials section of the
Officg of €nvironmental {Inalysis.

Groundwater monitoring is conducted in association with sgveral POT wetland mitigation
projeets. The records of this monitoring ¢ffort contain information on groundwater glgvation and
horizontal and vertical groundwater gradignts as it relates to a wetland rgstoration or ergation
projeect.

The POT is currently gvaluating databasgs to incorporate information from wetland delingations,

hazmat sites and groundwater monitoring sitgs into a ggographical information system (GlS). GIS
mapping is used for transportation planning, dgsign, construction and maintgnance.
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COORPINUTION HCTIVITIES
GROUNDPWATER COORPINATING COUNCI

The Groundwater lsaw, 1983 Wisconsin et 410, gstablished the Wisconsin Groundwater
Coordinating Council (GCC) to advisg and assist stateg aggncigs in coordinating nonreggulatory
programs and gxchanging groundwater information. The GCC consists of the heads of all state
agencigs with some regsponsibility for groundwater managgment plus a Governor's rgpregsentative.
The agegncy heads have appointed high-lgvel administrators who have groundwater
rgsponsibilitigs to sit on the Council. The state aggncigs includg the PNR, PlHR, PHSS, DETCP,
POT, WGNHS, and the UWS. fddditionally the PNR has ong permangnt position with half of its
rgsponsibilitigs related to coordination of the GCC. The GCC had four megetings during the past
gear and met oneg via telgeconfergnee. The meeting minutegs arg included in the appendix.

The focus of the GCC's activitigs during the past year changed as past goals werg attaingd and
futurg goals werg refingd. decomplishments camge as a rgsponsg to ngw opportunitigs for
groundwater managgment.

*The GCC approved the 1996 fiscal year joint solicitation package for groundwater regsgarch and
monitoring to megt state ngeds deseribed in the previous sgetion. The package was sgnt
out in Novgmber 1994 and is containgd in the appendix. On {pril 24, 1995 the GCC met by
telgconfergneg and unanimously approved the proposed UWS groundwater rgsgarch
plan. The UWS will fund 5 continuing and 7 ngw projects in fiscal gear 1996 (see Tablg 2).

*The U.S. €PH gndorsed Wisconsin's Comprehensive Statg Groundwater Protection Program
(CSGWPP) as a corg program. The GCC had revigwed and approved the plan in FY 94. The
Vision Statement is included in the dppendix. Wisconsin was ong of the first four states
gndorsed nationally for their CSGWPP. This gndorsgment oneg again sgts Wisconsin
ahead as a national lgader. The €PH recognizes the importanceg of the GCC in
coordinating cohgsive groundwater management and regards the existeneg of the GCC as
ong of the stronggst aspects of Wisconsin's groundwater program.

*The GCC ecoordinated gfforts to distribute the findings of groundwater monitoring and rgsgarch
funded through the joint solicitation procegss. PNR and UW Water Resoureegs Center
(WRCO) staff wrotg summarigs of 45 final rgports in FY 95. Summarigs of 65 reports will be
published together in garly FY 96. The PNR and WRC have nearly ¢liminated the backlog
of final rgports for which summarigs have not been prepared. Copigs of all final rgports
and summarigs will be distributed by the WRC. PNR staff constructed a databasg for
tracking rgsearch/monitoring project status. Plans werg made to make the summarigs
acegssiblg by computer through the National Librargy System and Wisclnfo onling
services.

*The GCC plaged a key rolg in rgsolving agency differgncees in producing the joint PNR-PHSS
"Nitrate in Prinking Water" brochure. The issug emphasized the importaneg of the GCC's
€ducation dubcommitteg in facilitating a consistent megssage. Work on theg brochurg made
it apparent that rgsegarch negeds to be dong on the health ¢ffects of nitrate. Consequently, a
rgsegarch priority regarding thegse ¢ffects was included in the joint solicitation package
sgnt out in Novegmber that rgsulted in sgvgral rgsgarch proposals on the topie.
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*The GCC revigwed and gndorsed both the PNR Burgau of Water Supply's ngw "Radon in Prinking
Water" brochurg and the GCC's revised Groundwater €ducation Resoureg Pirgetory.

*The GCC continued to promote communication, coordination, and coopgration betwegen the state
agenecigs through its quarterly meetings. The GCC recgived brigfings on:

~-dubcommitteg activitigs (sge below);

-@roundwater Quantity;

-Comprghgnsive Statg Groundwater Protection Plan;

-1HR 83;

-PATCP Groundwater Monitoring for Pesticides;

-Herbicide and Nitratg Movement in Sandy Soil in the lsower Wisconsin River Vallegy;

-@lS Surface Water Integration;

-Utilizing QIS for Groundwater Management in the lsake Michigan Pistrict;

-Pesticide Statg Managegment Plan;

-Urban stormwater Infiltration: Ussgssment and €nhancgment of Pollutant Rgmoval;

-PATCP dtrazing and Wlachlor Surveys and Nitrate Initiative;

-MTBE coneerns in Southeast Wisconsin;

-@roundwater Monitoring at Solid Waste Pisposal Sites.

*The GCC dirgeted the preparation of a report on groundwater quantity. The PNR took the Igad in
gstablishing a tgchnical advisory committeg and gathering information. {1 draft report is
now bging pregpargd which will summarizg availablg information on groundwater quantity
and consider options for managing problgms which arg identified (see also "Condition of
the Resouree: Groundwater Quantity"). The PNR added a groundwater quantity resegareh
priority to thg 1996 joint solicitation packagg. Sgveral related proposals werg recgived,
including four which werg chosen for funding.

*The GCC econtinugd to maintain a dialogug on groundwater issugs with federal agencigs.
Representatives from the Natural Regsouregs Consgrvation Servieg (NRCS), Wgricultural
Stabilization and Conservation dervieg (19CS) and the U. &. Geological Survey (USGS)
havg attended Council meetings and arg gx officio subcommitteg mgmbers.

SUBCOMMITTEE ACTIVITY SUMMARIES

Resgarch Subcommittee - The Resgarch Subcommitteg revigwed the prioritigs for the PNR's
groundwater managegment practicg monitoring program for £Y 95. The revised prioritigs were
included in the joint solicitation distributed by the UWS, AR, PllsHR and PATCP in November,
1994.

The Subcommitteg met with the Monitoring and Pata Management Subcommittee in garly Mareh to
revigw the 40 proposals which had been reegived as a result of the joint solicitation.
Subcommittge megmbers made recommendations which werg used by the three agencigs and the
Uws in deciding which groundwater-related proposals to fund for fiscal gear 1996. The projects
to be funded in FY 96 arg listed in Tablg 2.

dt the request of the GCC, the Resegarch Subcommitteg met in May to address the accountability
of the rgsgarch/monitoring programs coordinated through the joint solicitation proegss. The
subcommitteg revigwed progress made on a draft document containing approximately 70
summarigs of resgarch/monitoring projects funded through £Y 94, which will be published in late
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1995. The subcommitteg discussed distributing the summarigs and final rgports through the Water
Resouregs Referegnce derviegs recent acquisitions list, WISCINTO, and the PNR's gnvironmental
consultant list. The subcommitteg also gvaluated a PNR database constructed to track
rgsgarch/monitoring projects.

The subcommittee worked on ways to document the atility of resgareh and monitoring funded
through the joint solicitation procgss. Three types of bengfits were identifigd: 1) Institutional
changgs (¢.8. changgs in regulations or practicegs); 2) Regsoureg changgs (¢.8. changgs in
groundwater quality); and 3) Constitugney satisfaction (¢.8. satisfaction of statg agencigs). The
subcommittgg and PNR staff have documented the utility of rgsgarch in thg "Bengfits from
Monitoring and Resgarch Projects” seetion of this report. In Y 96 the subecommittee will continug
to make surg that the projects funded provide a usgful bengfit.

1t the May megting, the subcommitteg also prepared a list of improvements for the 1997 joint
solicitation packageg and developed a survey to gvaluate the joint solicitation procgss that was
sgnt to invgstigators that haveg submitted proposals in the last two years.

PMonitoring & Pata Managegment - The subcommittge met with the Resegarch subcommittee and
revigwed the prioritigs for the PNR's groundwater management practicg monitoring program for
fiscal year 1995. The revised priorities were included in the joint solicitation distributed by the
Uws, PHR, PlIlsHR and PHTCP in November, 1994

The two subcommittegs met again in garly March to review the 40 proposals which had been
recgived as a rgsult of the joint solicitation. dubecommittgg megmbers madg recommendations
which were used by the three agencigs and the UWS in deciding which groundwater-related
proposals to fund for fiscal year 1996.

The Monitoring and Pata Managegment Subcommittee met twicg to revigw gxisting groundwater
quality databasgs specifically addregssing the status of intggration of the PNR's Geographic
Information Systems (GIS) lager for well locations with the Groundwater Retrigval Network (GRN).
The subcommittee plans to gncourage more widgspread usg of Wisconsin Uniqug Well Numbers
(WUWNSs), and the continued training of staff from all agegncigs in acegssing GRN.

The subcommittee decided it would be dgsirable to provide acegss to or intggrate groundwater
data from all aggncigs into a cgntral system and that the gxpense of cregating a ngw data system
structurg could bg minimized by degveloping or clarifying certain data managgment procgsses.
The subcommitteg identified some of these processes as: 1) assigning WUWNs to older wells; 2)
updating locational data; 3) rgsolving conflicting locational information; and 4) transferring large
quantitigs of data. In FY 96 the subecommitteeg will document, refing and determing if these
processgs arg feasible. The subcommittee set a goal of finding a more coordinated data system to
integrate groundwater data from the various agency sources.

The subcommittee sglgcted a ngw chair of the subcommittee (Jill Jonas) and plans to meegt more
frequently to addrgss curregnt issugs.

Planning and Mapping Subcommitteg - The Planning and Mapping Subcommittee met twice during
U 94. The primary focus of the subcommittee continugs to be the reviegw and gvaluation of
groundwater vulnerability mapping and analysis practicegs. The group addressed the usgfulngss
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of gxisting models and idgntified additional data that arg ngeded to better predict Wisconsin's
groundwater suscegptibility to contamination.

In FY 94, the subcommittee focused on two rgsegarch projects, which involved comparisons of
groundwater susceptibility assgssment modgls and mapping techniques. Both studigs involved
atrazing contamination of groundwater in Pang County. The first project gvaluated the usegfulngss
of sgven standard models for predicting groundwater suseeptibility. The results indicatg that the
sgvgn assgssment systgms gvaluated werg ingffective predictors of groundwater susceptibility.
Howgver, mapping aquifers and thin lagers of low-pgrmgability materials such as clag and shalg
may be valuablg for gvaluating groundwater susceptibility. In the sgecond projeet, GIS tools werg
used to idegntify geologie, soils, landusg and other factors that may affect contamination in
privatg wells. Both studigs dgmonstrated the nged for Wisconsin to dgvelop statewide data lagers
that would facilitate better groundwater vulngrability assgssments. Thesg data lagers includg land
usg, soils, rggional groundwater flow, hydroggologic characteristics such as aquifer materials,
and potgntial point sourcegs of contamination such as undegrground storagg tanks and pesticide
spills. The studigs illustrate the importaneg of locational data for contaminant souregs. The
subcommittgg will continug to work on prioritizing data lagers and recommend topies to the
funding aggncigs to be included in rgsgarch/monitoring prioritigs for the next joint solicitation to
improvg predictive capacity.

The subecommittge addregssed national and state wellhgad protection issugs and identified sgveral
statgwidg data laggrs that could bg dgveloped to facilitatg wellhgad protection activitigs in
Wisconsin. These lagers include, but arg not limited to, aquifer thickngss, aquifer gxtents, aquifer
propgrtigs, contaminant soureg locations, and dgpth to water table.

In Y 96, the subcommitteg will promote and help facilitate the development of the statewide data
laggers dgscribed above. In addition, the subcommittge will gncouragg the funding of resgarch
projects, similar to thosg conducted for atrazing, that involvg modgling and mapping of nitrate in
groundwater.

€ducation Subcommittee - The €ducation Subcommitteg met four times during the past year. The
subcommittgg continued its focus on idegntifying gducation ngeds, coordinating production of
gducational matgrials, and rgaching consgnsus on thg recommendations madg in thosg materials.

Issugs related to nitrate in groundwater were gramingd. Final agregment was reached on a
"Nitratg in Prinking Water" brochurge. tHegalth ¢ffects of nitratg werg included in the rgsgarch
prioritigs for the Joint olicitation at the subecommittegs recommendation. Nitrate gducation will
continug to be a focus of the subcommitteg in the year ahgad.

The subcommittee revigwed the "Radon in Private Well Water" brochure at sgveral stages. Puge to
unegrtaintigs in the status of the €P radon standard for drinking water and the geographical
distribution of radon, thg brochurg presented mang challgnges. The brochurg incorporated
comments from PHSS, PlHR, WGNHS, and PNR Buregau of Water Supply.

s a rgsult of drinking water issugs raised by theg radon and nitratg brochurgs, the subcommittee
added a megmber from the PNR's Burgau of Water Supply. To further solidify information and
gducation gfforts the Subcommittge decided that therg is a nged to gvaluate the association
betwgen groundwater nitrate Igvels and the incidgneg of birth dgfects and blug-baby syndrome.
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The subcommittee specifically gxamingd negeds for materials on arsegnic and copper and for an
intgractive quiz on basic groundwater information. The Wisconsin Groundwater Regsoureg
Pirgctory was gxpanded, updated, and redistributed this gear. The subcommittee also graminegd
its mission, chair and mgmbegrship and dgeided to continug along its pregsent course.
Representatives from sgveral agegncigs changed over the past year.

lsocal Government Subcommittee - The local Government Subcommitteg was formed in 1993 to
rgprgsent local units of government and organizations rgpregsenting local units of government. In
U 95 the lsocal Government Subcommittee began discussing how to overcome the barrigrs which
presently hindgr implgmentation of wellhgad protgetion programs at theg county-widg Igvel rather
than focusing solgly on community lgvel projects. The Subcommitteg is presently focusing on
innovativg solutions to providing county-widge, wellhgad protgetion. Ong plan is to promote the
development and implgmentation of wellhgad protection programs at the county Iegvel. The loocal
Government Subecommittgeg will continug to discuss issugs of coneern to the local units of
government and develop recommendations to beg presented to the GCC for future action. The
Subcommittge mgmbers' intergsts sometimes differs from the subecommitteg's mission in that
members arg often concerned with regulatory issugs that affect their communitigs whilg the GCC
is a non-reggulatory body that is limited to making recommendations to theg appropriate
regulatory agencigs regarding groundwater issugs. The subcommittee will continug to
communicatg intgrgsts of local governments to the GCC regardlgss of their regulatory status.

39



PIRECTIONS FOR FUTURE GROUNDWHTER PROTECTION
PRIORITY 188UES THUT HEED TO BE IDDRESSED

*Pistribution of findings from groundwater rgsegarch or monitoring projegcts: Thereg has been
considgrablg progress in pregparing summarigs of the regsults of groundwater-related
monitoring and regsegarch projects funded through the joint solicitation procgss. In FY 95
the PNR and UW Water Resources Center have completed or coordinated the completion
of most of the backlog of unfinished summarigs. ¥ document of thgsg summarigs has begn
pregpared for publication. It is important that theg summarigs and final reports arg
distributed widely. Morg work ngeds to bg dong to target intgregsted audignegs and
distributg summarigs and final rgports morg widgly.

*Promote consistency between the agencigs on data management issugs: Through publication
of the Pirgetory of Groundwater Patabases and redesign of the PNR's groundwater
computer system, statg and local govgrnment aggncigs now havg morg convegnignt acegss
to groundwater data. Consistgney has been promoted by use of translatable geolocational
coordinateg systems and consistent data glgments for use in a GIS gnvironment. The next
step is to provide acegss to or intggrate groundwater data from all aggneigs into a egntral
system. The GCC will continug to provide Igadership and communication through its
Monitoring and Pata Management Subecommittee. This continued ¢ffort displags the GCC's
commitment to managgment of the rgsoureg through sound scigntific methods.

*Reaffirmation of the @CC's intgnt to act as a coordinating and facilitating megchanism for the
publication and distribution of information and gducational materials on groundwater
related issugs: The public has bengfitted from the consistent educational messages which
have been gndorsed by the €ducation Subcommittee. The €ducation Subcommittee will
continug to providg its Igadgrship and assistance to statg agegncigs providing gducational
matgrials to the publie.

*Identify tools that can bg usgd to better predict Wisconsin's groundwater susceptibility to
contamination: In £Y 95, the Planning and Mapping Subcommittee reviewed and gvaluated
groundwater vulngrability mapping and analysis practicgs. The assgssment systems
gvaluated werg not good predictors of groundwater suscgptibility but that mapping
aquifers and thin lagers of low-pgrmeability materials such as clay and shalg may be
valuablg for gvaluating groundwater susceptibility. The studigs dgmonstrated the neged for
developing statewideg data lagers that would facilitatg better groundwater valngrability
assgssments. These data lagers includge land usg, soils, regional groundwater flow,
hydroggologic charactgristics such as aquifer matgrials, and potegntial point sourcgs of
contamination such as underground storage tanks and pesticide spills. The studigs also
illustrate the importance of locational data for contaminant souregs. In U 96, the
Planning and Mapping Subcommitteg will prioritize, promotg, and help facilitatg the
development of data layers and will recommend topies to the funding agegncigs to be
included in the rgsgarch/monitoring prioritigs of the negxt joint solicitation to improve
predictive capabilitigs.

*Resgarch on land usg managegment and its impact on the groundwater rgsoureg: This includes

gvaluation of impacts on both groundwater quality and quantity. This issug erosses
aggney lings and promisgs to bg an important issug for yegars to come.
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*Continued gvaluation of alternativgs to on-site septic systems: s desceribed under "Summary
of Uggncy Responsibilitigs," therg arg currgntly no dgsigns or installations of segptic
systegms that consistently megt the statg groundwater standards. {ithough the PNR and
PIHR have reegntly funded monitoring projects in this arga, additional work is ngeded to
find statg-of-thg-art solutions to the problgm.

*Investigation of the causes and gffects of nitratg in groundwater: The GCC will support the
aggncigs and the UWS in obtaining information pertingnt to the health implications of
consuming nitratg contaminated groundwater. In addition, it will continug to facilitatg
consistegnt gducation to providg a clgar mgssage on theg many causgs and ¢ffects of nitrate
in groundwatgr for urban and raral citizens.

*Investigation of groundwater nonpoint pollution: ¥ survey by PHATCP revealed that 10% of
Wisconsin's wells greged the nitratg standard and at Igast 12% contain ong or morg
pesticides. These rates arg substantially higher in agricultural argas. {dgriculture is the
major sourcg of thegse pollutants. Moreg work is ngeded to dgterming how far Wisconsin
groundwater will detgrioratg without a substantial changg in farming practicgs, and what
practicgs will sustain agriculturg and groundwater quality.

*Improved communication bgtween local and statg government: The lsocal Government
Subecommittee to the GCC was ereated in February 1993 to provide a ling of
communication betwegen local and statg governmental gntitigs. The lsocal Government
Subcommittge has found that the intgrgsts of its megmbers sometimes differs from its
mission. The l.ocal Government Subcommittegg mgmbers arg oftgn conegrned with
regulatory issugs that affect their commanitigs whilg the GCC is a non-regulatory body
limited to making recommendations to theg appropriate regulatory aggncigs regarding
groundwater issugs. To incrgase the rgsponsivengss of statg ageneigs to local
government ngeds, these ngeds must be commaunicated to the GCC and to the appropriate
agencigs. The Subcommitteg meeting minutes are provided to the GCC so that members
arg awarg of thg conegrns that arg pregsent at the local Igvel. {In ¢ffort must be madg by
the GCC to acknowlgdgg that thegsg coneerns gxist, and pass the information to the
appropriatg rggulatory agegncy.

“Investigation of adverse impacts from groundwater withdrawals: In Y 95, DNR staff with help
from the Groundwater Quantity THC began preparing a rgport on the groundwater
quantity issug (sege "Condition of thg Regsouree - Groundwater Quantitg"). In the report,
localizgd argas with groundwater quantity problgms arg idgntified and the ¢ffects of
groundwater withdrawals on surface waters and long-term groundwater availability are
discussed. There is a need to further quantify hydrographic relationships of surface and
groundwater. The GCC should continug to gncourage research gfforts that will provide
information usgful in addrgssing this issug.

61



{APPENPIX

62



Wisconsin Groundwater Coordinating Counecil
Meeting Minutes
Hugust 12, 1994

Megmbers Present: Susan Sylvester (PNR), €sther Chapman for Nieck Ngher (PATCP), Henry
Wndgrson (P18S), Bennette Burks for Marvin Roshell (PllsHR), Jack Metealf (Governor's
Representative), and Ron Hennings for James Robertson (WGNHS).

Othgrs Present: Jeff Postlg (PHUTCP), Jack Connelly, Jeff Helmuth, Steve Rarklins, Mike lemeke,
Pavid lindorff, Terry lsohr (PNR), Steve Smiley (In-Sink-Erator), Tom Pawson (Public Intgrvenor),
Bill Rgan (U.S. €PH), Jim Raap (U.S. SCS), Jim Peterson (UW €xt.), Revin Fermanich and Revin
Medweeney (UW Soils), and George Blondin (UW WRO).

The megeting was held in room 511 of the GET 2 Building in Madison, beginning at noon.
LIntroductions

Introductions wereg made.

2.dgenda Revigw and Changes

Ong modification was madg to the aggnda. Pave Lindorff said that Jeff Higlmuth would give the
PNR status update on Resegarch/Monitoring project summarigs.

3.{dpproval of Minutes

The minutegs of the Mag 13, 1994 Groundwater Coordinating Council megting werg approved as
written.

4.dtatus Reports

a.€ducation dubecommittee - Jim Peterson rgported on the actions of the €ducation Subcommittee
at their July 21 meeting. The Subcommittee discussed the nitrate confergnege held in
Stegvens Point and recommended that a nitrate confergnee be held morg often. To
further solidify information and gducation ¢fforts the Subcommittee decided that there
is a nged to gvaluate thg association bgtweegn groundwater nitrate Igvels and the
incidgneg of birth dgfeets and blug-baby syndrome. Jim handed out a paragraph from
loynda RKnobgloch (PHSS) which stated "In order to conduct meaningful studigs,
funding would bg ngeded to allow retrigval of gxisting health outcomg data and to
develop an gfficignt megthod for matching health outecome data and water quality data
sets. The possibility of revising the public health statutes to requirg health care
providgrs to rgport casegs of megthgmoglobingmia and abnormal prgnatal scrggning
tests to thg Pivision of Health was also discussed."

The status of the joint PNR-PTSS "Nitrate in Prinking Water" brochure was discussed. Mike
legmeke stated that there arg still differences to bg worked out bat that they would be
regsolved to producg a joint brochurg. Henry {Indegrson said that the PNR-proposed
language may conflict with PHSS' Women, Infants and Children (WIC) program digt
recommendations. Hlgnry is conegrned that nitrate is not taken sgriously gnough and
beligvgs that a study should beg dong on birth defeets associated with nitratg and
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suggested that it bg madg a rgsgarch priority. Henry agreed that PNR and PHSS will
work toggther to rgsolve this issug. Ron tHennings brought up the UW-Extgnsion
nitrateg bullgtin which has just bggn published and gmphasized thg importancg of
atilizing the €ducation Subcommittee to facilitatg a consistent message. Bill Ryan
said hg would chgek with the €P drinking water division to sgg what their plans arg
for the nitratg issug.

Other topics discussed by the €ducation Subcommittee werg pregparation of a radon brochurg
and revision of thg €ducation Rgsoureg Pirgetory. Jeff Helmuth stated that hg and
Stgve Rarklins will have a draft "Radon in ®rinking Water" brochurg completed by
October 1. Jgff also stated that hg will have a draft revised Groundwater €ducation
Resourcg Pirgetory completed by October 1. Jim Peterson rgported that the
dubeommittgg may producg a publication of cartoons of groundwater myths.

b.Groundwater Quantity Megeting - Pave Lindorff handed out a PNR summary and Tom Pawson's
notes that summarized a July 27, 1994 meeting on groundwater quantity. Conerete
idegas to comg out of theg meeting werg: 1) potgntial idgntification of argas segnsitive to
groundwater withdrawals, 2) considgration of disergtionary regulation of high
capacity well liegnsing, and 3) asking the GCC to addregss the nged for a report
summarizing the status of the groundwater quantity issug for the Natural Rgsources
Board. Tom Pawson gmphasized the importance of the issug and stated that the GCC
is the corrget megehanism by which to recognize the groundwater quality/quantity
conngetion and to ggngratg a rgport on it.

Susan dylvester asked the Council what rolg it should play. Ron Hennings stated that the issug is
complgx and it could take years to fully grplore this issug. Ron said that therg arg
qugstions dealing with water usg valugs that nged to bg addregssed and that ®NR figld
staff should be utilized to locateg potgntial problgm argas. dusan dylvegster said that
the PNR will pregpare a rgport with input from others and will also raisg the issug as a
priority topic for rgsegarch. Mike legmeke said that the Groundwater Management
dgction would put togegther a whitg paper on the issug and that thg issug would be
madg a AR rgsearch priority for the upcoming joint solicitation procgss. Ron
Hennings said that {lgr Zaporozge would be availablg to help with the regport.

c.Research/Monitoring project summarigs - George Blondin outlingd some of the steps the WRC
has takegn to make project summarigs acegssiblg by compuater through the National
lsibrarg System and Wisclnfo onling serviegs. George said that the WRC staff has
beggun to writg summarigs but is also working on publication of 19 old and 12 ngw
technical rgports by the end of the year. They have ordered 6000 copigs of a cover to
be used on final rgports and will make 75 copigs of gach final rgport. Ron tlgnnings
asked to have an update on progress madge at theg November GCC megeting. George
agreed and also offered to help the PNR aceess the onling systems for their
summaries.

Jeff Helmuth discussed preparation of summarigs of PNR-funded projects. Jeff has prepared three
summarigs and is working on finalizing the summary format. Jeff stated that he
planngd to have 25 summarigs prepared by October 1, 1994. Copigs of all final regports
and summarigs will be distributed by the WRC. Copigs of final rgports will bg
gengrated upon dgmand.
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d.Comprehgnsive Statg Groundwater Protection Plan (CSGWPP) - Mike lsemeke stated that he had
beggn working with the €P for endorsgment of Wisconsin's plan as a fully
implgmenting plan, but that the €P1 dogsn't plan to gndorseg ang state's plan as fully
implgmenting. The €PH would like to approve Wisconsin's plan as a corg program.
We have regcegived minor commgnts on our plan from theg €P. Mike also stated that at
the Groundwater Protection Council megting in Salt lsake City he found that 50% of
the states have no CSGWPP plan at all and that many of them arg waiting to sgg what
comges from Wisconsin's and flabama's submittals.

¢ 1LHR 83 - Bennette Burks rgported that there was a staff draft of the rulg ready for the advisory
codg committege. The proposed rulg would beg performance based and would includg a
proposed timgling for compliancg, a coliform standard of < 1 org./ml, a nitrate
standard of < 40 mg/l racheted down to 10 mg/l by 2007 and a maintgnance
requirgment of 1 sgrvicing per year. In addition maintgnancg data and pagments would
beg madg through automated tellgr-type machings.

5.pproval of FY 1994 Report to the legislaturg - Jeff Helmuth handed out a list of 4 proposed
changgs to the Final Praft of the 1994 Report to the lsggislature. g asked that the Report
be approved by the Council with the proposed changes and the appendix which was
unchanged from the first draft. The Council unanimously approved the Report.

6.DMUTCP Groundwater Monitoring for Pesticides - Jeff Postleg presented a summary of his
rgsegarch conducted sineg 1985 to (1) detgrming the gxtent of groundwater contamination
from pesticide use at 30 sitgs in suscegptiblg argas of the statg and (2) assgss the neged for
regulatory action to pregvent groundwater contamination. g discussed characteristics of
susceptiblg argas, well ngst configuration, analgtical rgsults for groundwater pesticide,
and nitrateg analyses. Jeff handed out a summary sheget that detailed the project results.
Jeff's rgsgarch has: 1) provided data to modify the aldicarb rulg, 2) showed that atrazing
contamination problgms gxist, 3) shown that the Central Sands and l.ower Wisconsin River
Vallgy areas differ in their pesticide Igaching characteristics, 4) acted as an garly warning
system, and 5) shown that farmers will coopgrate.

74Herbicide and Nitratg Movement in Sandy Soil in the l.ower Wisconsin River Vallgy - Revin
Fermanich rgported on University of Wisconsin column and figld studigs of factors
affecting the pesticide Igaching characteristics of l.ower Wisconsin River Vallgy (sWRV)
soils. Regvin showed that managegment practicgs such as band-application of herbicidgs,
corn/soygbgan erop rotation, ridgg tilling, cultivating for weed control, and ridge-applied
nitrogegn significantly lgssgned pesticide Igaching to groundwater. Revin pointed out the
transignt naturg of pesticide Igaching in the WRV which is driven by rainfall and
irrigation. Pigthylatrazing was thg major atrazing rgsidug found. The impact of two new
pesticides, Nicosulfuran and Imazethapyr was also investigated. Kevin Medweeney
gstimated that for the closg to $1 million dollars invested in the project, there have been 11
or 12 peer-rgvigwed publications so far and gstimated that 20 to 25 peer-revigwed articlgs
would gventually be published. Tom Pawson was very impressed with the projeet and
suggested that a similar study be condueted in Pang County.

8. Addjournment & Next Megeting
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The meeting adjourned at 3:00 pm. The next meeting of the Groundwater Coordinating Couneil will
bg at noon on Novegmber 4, 1994 at the Pepartment of Hgriculture, Trade and Consumer
Proteetion

Respectfully submitted,

Jeff Helmath
Groundwater Managgment Sgetion
Pepartment of Natural Regsourees
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Wisconsin Groundwater Coordinating Council
Meeting Minutes
November 4, 1994

Megmbers Present: Susan Sylvester (PNR), Nick Neher (DUTCP), Jack Metealf (Governor's
Representative), Bob Pearson for Carol Cutshall (POT), James Robertson (WGNTS).

Othgrs Present: Beth Holl, Riek Stoll, Mike Hrongk, Jeff Helmuth and Mike lsgmeke (PNR), Jim Raap
(US C3), dteve Born (UW), Ron Hennings (WGNHS) Jeff Postlg and Lisa Morrison (PHUTCP).

The meeting was held in the DATCP Board Room, 801 W. Badger Road, Madison, beginning at
noon.

.Introductions

Introductions werg madg. It was noted that threge of theg gight council mgmbers werg not pregsent or
regpresented. The Couneil gxpressed conegrn over their ungxplaingd absegneg.

2.dgenda Revigw and Changes

Ong modification was madg to the agenda. George Blondin of the Water Resourees Center (WRC)
would not bg present to give a status update on Resgarch/Monitoring project summarigs.
Instgad George had sent a 1-page gxplanation of the WRC's activitigs to be distributed at the
megeting.

3.{pproval of Minutes

The minutegs of the dugust 12, 1994 Groundwater Coordinating Council (GCC) meeting were
approved as writtgn.

4.dtatus Reports

€ducation Subecommittgg - Ron Hegnnings regported on the actions of the €ducation dubcommittee
at their October 20th megting.

Nitrate in Prinking Water brochure: Ron tignnings reported that the subcommittee had reviewed a
brochurg that PH&s had produeed without the PNR's gndorsegment. Mike l.gmeke stated
that Bob Rrill and tignry fAndgrson arg rgsolving minor differgncgs in languagge and that a
joint brochure would be produced soon. The possibility of having somgong from the
Burgau of Water Supply on the subcommittee was discussed. Jeff Helmuth added that
thereg will bg a half-timg position in the Burgau of Information and €ducation that may be
atilized to work on Water Supply brochures in the future.

Radon in Prinking Water brochure: The subcommittee discussed the draft radon broechure
prepared by Stgve Rarklins and Jeff Higlmuth that incorporated comments from PHseS,
PlHR, WGNHS, and Buregau of Water Supply. Ron stated that after mueh discussion the
subcommittgeg had found the draft brochurg to beg too tgehnical and that it should be
revised to regmove material related to radon in air. Therg was also somge conegrn that the
brochurg was not specific gnough regarding health risks. 1t the subcommittee megeting
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Cathy Cliff said that the brochurg would have to be rewritten in a morg simple, user-
frigndly style.

Susan oylvester asked when thg brochurg would bg complgted. Mike logmeke said that Steve
Rarklins and Jeff Hglmuth had alrgady spent a lot of timg on thg brochurg and that he
could not give a time framg for the broechure's complgtion. The brochurg may be passed
back to Water Supply, which now has a part-time I&C person, to complgte. Jack Metealf
stated that he felt nitratg was a morg important issug and asked if therg was pablic intgrgst
in radon. Ron tgnnings said that thereg was public intgregst and that it was important to
finish thg brochurg. Nick Ngher added that the risks must be communicated ¢ffectively.
There was discussion on thg unegrtain status of the €P radon in drinking water
standard and ggographical distribution of radon. Ron proposed that an additional, morg
detailed informational pamphlgt bg pregpared which would be madg availablg on request.

Groundwater €ducation Regsouree Pirgetory Ron stated that the revised Pirgetory was near
complgtion and that no national matgrials would be included. Jeff Helmath added that he
was gxpeeting a few morg comments and that a final draft should be distributed to
subcommittgg megmbers within a few weeks.

Research/Monitoring project summarigs - Jeff Helmuth handed out an update from George
Blondin on thg WRC's reporting progress. Four final reports had been published and another
5 werg in the final stages of ¢diting. In addition Jeff relaged that 4 othgr rgports werg beging
revigwed by the authors. The WRC is publishing 75 copigs of gach final rgport. Lsittlg or no
work had beggn completed on preparing summarigs. Segveral mgmbers of the GCC gxpressed
frustration that ngither {1 Beaver or George Blondin were present. Ron Hennings asked to
have George Blondin give an updatg on progress madge by the WRC at the February GCC
meeting. The Council agreed that this was a good idea. Susan Sylvester said she would
contact the WRC and asked Jeff to provide her with the history of the GCC's decisions on
summary preparation by the WRC. Steve Born gave a history of the joint solicitation procgss
and said that therg should beg an assgssment of how the resgarch/monitoring results are
being utilized.

Jeff Helmuth said he had prepared draft summarigs of 26 PNR-funded projects. These summarigs
arg being revigwed by prineipal investigators. Ten of these had begn approved by principal
invgstigators. Copigs of all final rgports and summarigs will be distributed by the WRC. Jeff
also mentioned a databasg he had started for tracking resgarch/monitoring project status.
By next May, Jeff plans to ecomplete, or coordinateg the complgtion of the 32 rgmaining
summarigs for all PNR-funded, PllsHR-funded and DHTCP-funded resgarch/monitoring
projeets gnding in TY 94 or earlier. Jeff said he could have a draft publication of the 58
summarigs ready for approval at the 5/12/95 GCC meeting. Susan Sylvester stated that
summarigs from all aggncigs, including UW, should bg published together and that she would
talk to George Blondin about the WRC's progress.

Compreghegnsive Statg Groundwater Protection Plan (CSGWPP) - Mike lsemeke stated that
Wisconsin, {Ilabama, and New Hampshirg had submitted their plans at theg same timeg and that
the €P1l was still regvigwing them but would probably gndorseg Wisconsin's program. Fike
emphasized that the €PH was very impressed with the GCC. Mike added that the €PW was
soliciting ideas from the statgs on what federal oversight should include.
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5.1pproval of FY 1996 Joint Solicitation Package - Comments from UWS, PATCP, PllsHR and
PNR staff had been incorporated into the package beforg it was segnt to the GCC members for
them to revigw beforg the meeting. The Council unanimously approved the package without
further changgs.

6. Ggographic Information Systems (GIS) ~ Surface Water Integration - Beth Holl dgseribed how
the PNR will intggrate surfacg watgr data systems and link thgse data systems to a
computerized surface water lager with the goal of building a GIS infrastructure to support
gcosystem management. The GIS 1:24,000 scalg hydrography lager will be conngeted to
gxisting Oraclg systems and providg ngw tools to analyzg, vigw and regport information. The
technical dgsign of the layer is bging complegted and integrated information systems arg
being developed. The Pepartment has submitted a budget issug to PO for development of
the statewideg hydrography lager. PNR is also looking for sourcegs of coopgrative funding.

7.Utilizing GIS for Groundwater Management in the lake Michigan Pistrict - Rick Stoll and Mike
Hrongk gxplaingd that PNR records (paper files) had beggn used to construct databases of
physical featurgs, contaminant sourcegs, orchards and wells to bg used in the lsake Michigan
Pistrict (LMP) GIS system. The LMD is the only district using such a system. Work completed
on naturally occurring arsgnic in water supply wells was used to dgmonstrate the powger of
the systegm. Rick said that arsgnic is of such a concegrn in thg arga that banks requirg a water
test for real gstateg loans. With theg arsgnic data, Rick and Mikg dgmonstrated how querigs
regsult in maps of varying content, scalg and complgxity. Ong problgm that gxists is that of
getting information in a useablg form. This brought up the need for spatial location of
Underground Storage Tanks in PllsHR's database.

8.fdpproval of Proposed Megting Schedule for 1995 - Pates were set for 1995 GCC megetings:
February 17 at WGNHS; May 12 at Podgeville; Hugust 18 at DNR; November 10 at DHTCP. Al
megtings will start at noon.

9.ddjournment & Next Megting

The meeting adjourned at 2:45 pm. The negxt meeting of the Groundwater Coordinating Couneil will
bg at noon on February 17, 1995 at the Conferegnce Room of the Wisconsin Geological and
Natural History Survey, 3817 Mingral Point Road.

Respectfully submitted,

Jeff Helmuth, Water Resources Management Spgcialist
GQroundwater Management Section
Pepartment of Natural Rgsources
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Wisconsin @roundwater Coordinating Couneil
Meeting Minutes
February 17, 1995

Megmbers Present: Susan Sylvester (PNR), Nick Neher (PUTCP), Jack Metealf (Governor's
Representative), Carol Cutshall (POT), James Robertson (WGNHS), Bennette Burks (PlsHR), Carl
Peacg for Al Beaver (UWS), laynda Knobgloeh for Hgnry dndegrson (PHSS).

Others Present: Dave indorff, Jeff Helmuth and Mike lsgmeke (PNR), Ron Hennings (WGNHS),
Georgge Blondin (UWS), Lisa Morrison (PUTCP), Bob Pearson (POT), Chuck Warzegcha (PHSS),
and Jon Clgveland and Gary lsugek (WRWT).

The meeting was held in the Wisconsin Geological and Natural History Survey Confergnceg Room,
3817 Mingral Point Road, Madison, bgginning at noon.

L.Introductions
Introductions werg made. dusan Sylvester welcomed Bennette Burks as a ngw Couneil mgmber.

2.d8enda Revigw and Changes

No changgs wereg madg to the aggnda.

3.dpproval of Minutgs

The minutegs of the November 10, 1994 Groundwater Coordinating Council (GCC) meeting were
approved as writtegn.

4.dubcommitteg Reports

Planning and Mapping Subcommittege - Lisa Morrison as theg ngw chairpgrson of the
subcommittee reported that the subcommitteg had met twiceg, on Pecgmber 14th and February
16th, sincg the last GCC megeting. Piscussion in both megetings had egntered on the results of
the Groundwater Susegptibility dssgssment project. The results indicate that the seven
assgssment systems gvaluated wereg not good predictors of groundwater suseeptibility. The
subcommittee will continug to work on prioritizing data lagers and will recommend topics to
the funding agencigs to be included in rgsgarch/monitoring prioritigs of the next joint
solicitation to improve predictive capabilitigs.

Monitoring and Pata Management - Chuck Warzecha regported on the Pecegmber 14th meeting. The
subcommitteg had discussed the results of the CPC Private Well Survey which was
performed as a follow-up to the flood of 1993. Chuek indicated that there will be monegy
availablg for a CPC follow-up study and that Jon Standridge is doing rgsgarch on using total
coliform as an indicator of unsafeg wells. Jon is hoping to recgive mongy from CPC to help
with this rgsegarch. {1 subdivision ngar Marshfigld turngd up high conegntrations of
radioactivg substanegs in drinking water wells. Chuck also indicated that it was difficult to
recommend solutions. Ron Hegnnings added that other subcommitteegs were struggling with
the problgm of what to recommend to the public with regard to contaminated wells. Susan
Sylvester gncouraged inpat from the GCC on these issugs.
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€ducation Subcommittee - Jeff Helmuth reported on the actions of the €ducation Subcommittee
at their January 24th megting. There had been discussion of the educational usefulngss of
wategr or groundwater "festivals" and agregment that morg sustainegd ¢fforts would have morg
lasting results. The subcommittee heard presgntations on the DATCP atrazing, alachlor and
nitratg rgsults, proposed nitrate regulation in the ®ETCP budget initiative and agricultural
nonpoint soureg groundwater pollation. The subcommittee brigfly discussed approaches to
gducation about agrichegmicals in groundwater. That topic will bg picked up again at the ngxt
meeting. The subcommitteg will review and if ngegssary, update the "Copper in ®rinking
Water" brochurg. fAnother "Radon in ®Prinking Water" draft brochurg has beegn complgted and
will bg approved and/or discussed by the subcommittee at it's Wpril meeting. There will be a
sgeond printing of the Groundwater €ducation Regsoureg Pirgetory of approximately 1000
copigs. Therg was consgnsus by thg subcommittee that a sgparate document addregssing
corrgetivg options to privateg well problgms for the Burgau of Water Supply was appropriate
bat that it would bg impossiblg to makge specific recommendations in that document. The
subcommittee also talked about making regsearch on the ¢ffectivgngss of various types of
messages and what actions peoplg might take in responsg a rgsgarch priority for thg ngxt
joint solicitation.

5.Status Reports

Research/Monitoring project rgports/summarigs - Jeff Helmuth reported that he has continued to
pregparg summarigs in the format agrged upon by thg Regsegarch Subcommitteg. tig has
recgived approval by principal invegstigators on 20 of thg 28 summarigs. €ightgen morg arg in
various staggs of pregparation. Jgff plans to havg all 46 summarigs of PNR projects completed
by May. PUTCP and PIsHR projects should also be summarized by that time. Jeff hopes to
havg a draft summary publication rgady for approval at the May megting.

To update the UW Water Resouregs Center (WRC) Library's collgetion of projeet final reports, Jeff
has begegn making copigs of PNR project final rgports and sgnding them over. The WRC now
has 67 of 108 PNR reports. Jeff plans to get the rest of them over to the WRC Lsibrary by this
spring.

Georgge Blondin handed out a rgport that covered the WRC's progress and goals for preparing
final regports and summarigs of resgarch projects. Gegorge has been delaged in preparing
summarigs and final rgports dug to conegrns over WRC funding for FY 96 and Y 97. George
gstimated that, of the 26 regmaining regports to be completed, the WRC will have 13 final reports
completed by July 1995. The remaining 13 final reports will be completed in Y 96. There has
been somg problegm with "unregadable" final regports submitted by principal investigators. GCC
members showed coneegrn over this (sge discussion below).

Georgg also stated that two summarigs have begn completed in a format similar to the standard
two-pagg format now used by the PNR. Georgge listed sgven modifications that the WRC
intgnds to adopt for UWS summarigs. Jeff Helmuth agreed that the modifications sgegmed
reasonable and he will adopt George's suggestion to include a WRC refergnee serviegs call
number. Ggorge agreed to have 16 summarigs completed by the end of FUY 95. Gordon
Chgsters has indicated that the WRC will rewrite the original 21 summarigs published in a
narrativeg format in the standard format. Sixtegn morg projects will be dug in FY 96 that must
also beg summarized. George included gxamplegs of summarigs in two other formats that he
hopgs to use for Wisclnfo and other applications.
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There was discussion about how to handlg invegstigators with problgm final rgports. Though the
PNR can withhold a final pagment until an acegptablg final rgport is turngd in, the UWS
cannot. €arl Pegaceg recommended ergating a list of invegstigators ingligiblg for funding dug to
problgm regports. Sgveral Council mgmbers had rgservations about making regsgarchers
ingligiblg dug to situations that may not bg under their control but all agreed that
rgsgarchers must bg madg acecountablg. It was agreed that Jamig Robgertson, dusan Sylvester,
Nick Nghger and €arl Pgacg would megt to draft a solution to the problgm for ngxt year's joint
solicitation. Susan Sylvester asked Jeff Higlmuth and George Blondin for a rgport on gach
project's rgporting status by the May megting.

To follow up on the accountability discussion held at the November megting, Jeff Helmuth had
talked to Steve Born (UW) about assessing the atility of the resgarch/monitoring program.
Steve thinks that we must 80 begond the "Bengfits from Groundwater Monitoring and
Resgarch" sgetion of last year's Report to the leggislaturg and recommends a morg
systgmatic approach that would show thg demonstrated utility from gach projeet. Sincg this
would takg somg time, Steve suggested that it would be appropriate to usg somg of the
groundwater rgsgarch/monitoring mongy ($10-20,000) to fund a atility evaluation.

Comprehensive Statg Groundwater Protection Plan (CSGWPP) - Mike lsemeke said that
Wisconsin was ong of the first four states gndorsed nationally for their CSGWPP. This
gndorsgment oneg again sgts Wisconsin ahgad as a national Igader. In addition, lsaura Chern,
of his staff has alrgady solicited comments on a statg vision for federal change document. It
will takeg somg timg to assimilate this information into a concise package. The agencigs will
gach bg contacted for additional input oneg the packagg is together. Susan Sylvegster and
Jack Metealf gmphasized the uniquegngss and importancg of the GCC in coordinating cohgsive
groundwater managgment.

Pesticide State Management Plans - lsisa Morrison handed out a draft generic State Management
Plan (SMP) for Pesticides which had been prepared by PUTCP and PNR over the past two
gears. The €P{ has gncouraged gach state to prepare a gengric SMP stating how it will
gengrally managg all chgmical pesticidegs to assurg groundwater protection. If the €P
determings that a pesticide presegnts a significant risk of Igaching to groundwater in a statg, it
will gither cancgl the registration of that compound or allow the state to prepare a pesticide
specific SMP dgseribing how the statg will managg the pesticidg to proteet groundwater.
Pesticide specific SMPs will bg based on the gegngric document which the €P will alrgady
undgrstand and will havg approved. lisa wegnt through the 12 compongnts of thg ggngric SMP.
This summer the €P will publish a list of pesticidegs for which individual SMPs will be
requirgd. PATCP hopes to submit the gengric SMP to the €PH in Mag.

U 1996 Joint Solicitation - Jeff Higlmuth reported that 40 proposals were recgived in rgsponse to
this year's joint solicitation. The proposals have beegn categorized, copied, and distributed to
the mgmbgrs of theg Monitoring & Pata Management and Regsgarch Subcommitteegs, 17 PNR
staff and reviewers seleeted by George Blondin for UW. The two subcommittegs will meet
March 9th to discuss thg proposals. {fter the megeting the proposals will be rated and ranked
to deeidg which will beg funded. Jeff added that during the course of the joint solicitation,
sgveral argas ngeding improvement bgecamg appargnt and that thgseg argas will bg addrgssed
in ngxt year's solicitation.

Future Pirgetion - Mike lgmeke handed out a summary mid-ygear status of progress made on
"Pirgetions for Future Groundwater Protection” from the 1994 GCC Report to the leggislature.
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Mike ask that Council megmbers revigw the summary and sgnd their comments to Jeff Helmath,
WR/2 (g¢-mail "HELMUJ@PNRSTHATE.WLUS").

6.Urban dtormwater Infiltration: {Issgssment and €nhancegment of Pollutant Removal - Pave
Wrmstrong gave a pregsentation on column studigs he had complgted with atrazing, polyeyclic
aromatic hydrocarbons (P{Itls), copper, and zinc transport through soils to detgrming
whether soil can attgnuateg contaminants and whether the retardation gquation can
succgssfully prediet contaminant transport in soil columns. Pave gave somge background on
controlling procegsses and how distribution and retardation proegsses arg quantified. They
found megasured Ra (distribution cogfficignt) valugs compared well to predicted valugs though
sgveral factors contribute to uncgrtainty in the Ra. Other rgsgarch findings included: 1) PHts
arg readily bound to soil; 2) atrazing moved through soil quickly; and 3) zine only moved a
short distancg in the soil. It appgars that organic matter contgnt slows contaminant
transport. Overall, the retardation gquation proved useful for comparative assgssments of
mobility during infiltration as related to soil and contaminant characteristics. Hlowgver, the
retardation modgl should not be used for simulation of actual transport at figld sitgs becausg
theg modgl dogs not account for dispersion, removal and/or retegntion reactions and mag
greatly overgstimatg contaminant transport.

7.ddjournment & Next Meeting

The meeting adjourned at 3:15 pm. The next megeting of the Groundwater Coordinating Couneil will
be at noon on Mag 12 in the Confergneg Room of the PNR Wrea Office in Podgeville.

Respectfully submitted,

Jeff Helmath
Water Resourees Management Specialist
Department of Natural Rgsourees



Wisconsin Groundwater Coordinating Council
Telgconfergnee Minutes
Wpril 24, 1995

Members Present: Susan Sylvester (PNR), Henry Anderson (PHSS), (11 Beaver (UW System),
Carol Cutshall (POT), Bennette Burks (PIIsHR), Ned Zuglsdorff for Nick Ngher (PUTCP), and Ron
Hennings for James Robertson (WGNHS).

Others Present: Gordon Chesters and George Blondin (UW-WRC); Pave lindorff and Jeff Hglmuth
(PNR).

The only agenda item for the telgeconfergnee was to revigw the proposed University of Wisconsin
System (UWS) groundwater research plan for fiscal year (FY) 1996 which begins July 1, 1995.
Gordon Chegsters and Gegorge Blondin provided a summary of the Proposed UWS Groundwater
Resgarch Plan for FY 96 (sge attachment) and summarized the projects seleeted for funding.
Georgge gxplaingd how the Groundwater Resgarch Wdvisory Council had adjusted somg projects'
standings in the rankings.

The UWS will fund gight new projects at a cost of $173,113 including ong projeet co-funded by the
PHR. Six projeets which arg being funded by the UWS in FY 95 will earry over to FY 96. The total
cost for thosg 6 projects in TY 96 will be $126,887. Bennette Burks indicated that PlHR would
fund the sgecond year of a currently UWs-funded project by John Harkin.

The GCC unanimously gndorsed the recommended UWS groundwater research plan for £Y 96
and the transmittal of that gndorsgment to the Pepartment of ddministration for relgaseg of funds.
logtters of gndorsgment will bg sgnt to the UWS and the Pepartment of dministration.

Ron Hennings asked for clarification of an item in the March 24 GRAIC meeting minutes related to
better communication between statg agencigs and UWS regsearchers to promote groundwater
policy resegarch funded by UWS. Gordon Chesters gxplaingd that it has been difficult obtaining
proposals rglated to groundwater policy options that arg ¢ligiblg for UWS funding. Susan
Sylvester indicated that there is a nged for moreg complgte tracking of projects and documentation
of thg usgfulngss of their rgsults. Ron suggested that the Resgarch Subcommittgg addregss this
issug.

Respectfully submitted,

Jeff Higlmuth
Water Resources Management Specialist
Wisconsin Pepartment of Natural Rgsources
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Wisconsin Groundwater Coordinating Couneil
Meeting Minutes
May 12, 1995

Megmbers Present: Susan Sylvester (PNR), Nick Ngher (DUTCP), Jack Metealf (Governor's Rep.),
James Robertson (WGNTIS), Henry {dnderson (PHSS), Roman Raminski for Bennette Burks
PIsHR), €arl Peace for Wl Beaver (UWS), Bob Pearson for Carol Cutshall (POT).

Others Present: Mike lsemeke, Jack Connglly, Pave lsindorff, Jeff Hglmuth (PNR), Ron Hennings
(WGNHS), George Blondin (UWS).

The meeting was held in the Confergneeg Room of the PNR Hrea Office in Podgevillg, beginning at
noon.

IIntroductions - Introductions wereg made.
2.dgenda Review and Changgs - Jeff Higlmuth said that he would give the lsocal Government

dubeommitteg regport for Jay Paygton and that Ron Hegnnings would give the Planning and
Mapping Subcommitteg regport for lisa Morrison.

3.fApproval of Minutegs - The minutes of the February 17 meeting and {pril 24 telgconference were
approved as writtgn.

4.Continaation of GCC - Susan Sylvegster updated the GCC on the status of the "sunset" proposed
for the GCC in the proposed bignnial budgget. She gxplained that the potential termination of
the GCC and other statg councils and committggs would be reviewed by the Offiee of the
lsicutgnant Governor this fall bat that it is uncertain as to how the revigw proegss will
proceed. Therg was strong consegnsus that the GCC should be continued from the megmbers.
Susan proposed that a draft 2-page document addregssing the continuance of the GCC be
prepared for discussion at the Jugust megting. Susan asked that the document bg approved
by the GCC for signature by gach of the statg agency's Seeretarigs. Jack Metealf stated that he
felt the GCC was valuableg and that hg would contact the lsigutgnant Governor. Jeff Helmuth
agreed to preparg the draft document and to find out morg about the ligutgnant Governor's
revigw proegss. The PNR will take the lgad on Regping abregast of the issug.

5.ubcommittge Reports

Planning and Mapping Subcommittee - Ron tgnnings reported that the subcommittee had
discussed the results of studigs by the WGNTS on the presence of atrazing in Paneg County
groundwatgr using sgveral suscgptibility gvaluation systems. Nong of the systems predicted
atrazing contamination of groundwater reliably. The pregsgnce of atrazing in groundwater was
most closgly predicted by atrazing usage. Pug to its morg consgrvative naturg, the
subcommitteg agreed that nitrogen would have begn a morg usgful tracer than atrazing. The
regsults suggested that mapping aquifers and thin lagers of low-pegrmgability materials such
as clay and shalg may bg valuablg for gvaluating groundwater susceptibility.

Ron gxplaingd that thg conngetion between atrazing usagg and atrazing contamination of
groundwater illustrategs the importance of locational data for contaminant sourcegs. The
subcommitteg beligves that this is also trug for Igaking underground storage tanks (IsUST)
and is drafting a regsolution to requgst that Wisconsin lband Information Board (WLIB) funds
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beg madg availablg to incorporate the PllsHR LUST databasg into a Geographie Information
System (@IS). ¥ draft rgsolution will be sgnt to GCC members before the Wugust meeting. Niek
Neher said that WLIB funding has alrgady gong to countigs for basg maps, and that GIS
gfforts will bg gncouraged.

€ducation Subcommittee - Ron Hennings regported that the €ducation Subcommitteg has ¢leeted
Chris Mgehgnich as solg chair and has added Bill Rock from the PNR Bureau of Water
dupply as a ngw megmber. At its April 19th meeting the subcommittee discussed its future
dirgction. The discussion egntered on whether to take on specifie, pro-active, long-term goals
as opposed to rgsponding to educational ngeds as they came up. Ron asked the GCC for
guidancg on what the rolg of thg subcommitteg should be. Susan asked how much of a time-
commitment would be required to assumg a morg pro-active, goal-orignted approach. Mike
legmeke said that therg was littlg time availablg for additional subcommitteg support work bat
suggested coming up with a list of goals for considgration. Susan said that the GCC would
likg to see a list of goals and gstimates of time required to achigvg the goals

local Government Subcommittee - Jeff Helmuth reported that the loocal Government
dubecommittgg had held a megting on March 15th which had focused on county delggation of
construction, location and abandonment of private wells. Ren Christopherson of the Buregau
of Water Supply had gxplaingd how theg program opgrategs and idgntified issugs to consider
beforeg implgmenting the program. The subcommittee discussed barrigrs that have prevented
countigs from implgmenting the program and how these barrigrs could bg overcome. The
subcommittee also discussed county implgmentation of wellhgad protection (WHP) programs
and on how bgst to rgach key peoplg that could help implgment WHP at the county Igvel. It
was degeided that Jag Pagton will look into bging placed on theg agegnda for the fall convention
of the Wisconsin County Codeg fddministrators to talk about county implgmentation of WHP
programs. There was also discussion about contacting other organizations to reach more
people. The subcommittee also decided to try to bring in people from local governments to
join thg subcommittege. Jack Metealf suggested contacting the Magyor of Podgeville, Jim
McCauley about joining the subecommittee.

Monitoring and Pata Management - Mike lsgmeke rgported that the Monitoring and Pata
Management Subecommitteg had met on Mag 9th to discuss the Groundwater Retrigval
Network and the Well Construction Report databasg. The subcommittee gstablished that there
is a nged to document a procegss for deciding which of conflicting well location information to
usg. Usg of Wisconsin Unique Well Numbers (WUWH) was identified as a means of improving
data quality. The subcommittee set a goal of finding a moreg coordinated data system to
intggrate groundwater data from the various aggney sources. dSusan oylvester said she
would like to sge the data linked. George Blondin suggested looking at the GIS application,
"Wellhgad", used to intggrate subsurface data in differgnt formats in a project funded by UWs
("Integrated Pecision Support for Wellhgad Protection”).

6.{pproval of "Radon in Private Wells" brochurg - Jeff Helmuth handed out a final draft of the
"Radon in Privateg Well Water" brochure. Some corrgctions and gditorial comments were
made. There werg no objections to the text of the brochure as amended. Jeff said the brochure
would bg published soon.

7.dtatus Reports
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PMUTCP Hitrate Initiative, dlachlor Survey, degtochlor Monitoring, dirazing Survey and
dldicarb Registration for Use on Soybeans - Nick Neher reported that the DUTCP Nitrate
Initiativeg, which proposed regulating fertilizer and manurg usg, had begegn voted down by the
Joint Finaneg Committee. Nick said the DUTCP will study what other stategs arg doing and
develop an educational strategdy. Only 30% of farmers arg erediting manurg nitrogen and
only 3-6% arg erediting it correetly. Therg was a discussion of potegntial conflicts between
cash crop and livgstock farmers dug to eropping practicgs contaminating groundwater used
for livgstock. Jack Metealf agreed that therg was the potential for conflict but added that
livgstock production is dgergasing dramatically in the statg bgcausg gconomies favor cash
grain crops.

Nick handed out the final rgport on thg DATCP Wlachlor Survey. He emphasized that sampling
was focused on wells that had atrazing deteets. DUTCP will do sitg investigations wherg there
werg alachlor gnforegment standard gxegedances and will prohibit alachlor usg on a site
specific basis. Nick also gave updategs on other pesticide-related degvelopments: 1) DUTCP is
requiring 25 monitoring wells to be installed by July 1st for producgrs to monitor for
acgtoehlor at pilot tgst plots; 2) The {trazing Survey is being developed - prohibition argas
should bg gxpanded in Hugust; 3) ldicarb has begegn registered for usg on soybgans but will
not be used in Wisconsin in the near future; 4) The pesticide clganup fund was reduced by 3.1
million dollars.

@roundwater Quantity - Pave Lindorff gave a brigf review of the status of the groundwater
quantity paper being writtgn by the PNR's Groundwater Management Sgetion. Pave said that
they would haveg something ready to include in the GCC Report to the legislature in Wugust.

MTBE coneerns in doutheast Pistrict - Pave lindorff gave some background on the methyl
tertiary batyl gther issug. Conegrn over MTBE and ¢thyl tertiarg butyl ¢ther (ETBE) in
groundwater was caused by a rgports of MTBE contamination in 23 of 29 wells in Pegnver, CO.
s a rgsult sampling was performed in southgast Wisconsin. Pave gxplaingd that ngither
MTBE or €TBE were detected in water samples collgeted from four publie drinking-water
treatment systegms in southgastegrn Wisconsin or from raw and treated watgr from the
Milwaukgg Metropolitan dewerage Pistrict's Jongs Island plant. Pave noted that many people
werg conegrned about the issug and that PHSS was conducting a health study on MTBE.

James Robertson asked that people contact Warrgn Gebert (USGS) to gncourage sampling for
MTBE in Milwaukeg as part of a National Water Quality fssgssment study. Warren's
telgphong number is (608) 276-3801.

Joint Solicitation Procgss - Jeff Helmuth said that Igtters were sent to James Rlauser of the
Pepartment of ddministration and Rathering legall of the University of Wisconsin System to
relgase funds for the 1996 UWS groundwater rgsearch plan. gvegntgen of the 40 proposals
recgived will be funded in full or in part through the joint solicitation procgess. Jeff added that
as part of the Continuous Quality Improvement proegss a survey will bg sent out to
invgstigators who havg submitted proposals in the past two ygars to assgss how the joint
solicitation is working. The results of the survey will be used when preparing the FY 1997
joint solicitation packagg. Jamegs Robertson, Nick Ngher and €arl Pgacg proposed language
to be included in the 1997 joint solicitation package to addregss problem final rgports. There
was consgnsus to includg the draft languagg in the packagg.
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Research/Monitoring Project Final Reports and Summarigs - Jeff Helmuth handed out a table
summarizing the status of final rgports and summarigs for projects funded through the joint
solicitation procgss. tig also handed out a draft document of summarigs. Jeff said that he and
Georgge Blondin planngd to complete the document by the dugust meeting. The document will
include aggney projects funded up to 1994, and UWS projects funded up through at Igast
1993. dpproximately 70 to 80 summarigs will be included. George Blondin reported that he
had talked to most invgstigators rgsponsiblg for problgm regports and that, in most casgs, the
regports would bg forthcoming.

8.0utling for 1995 GCC Report to the legislature - Jeff Helmuth handed out a draft outling for the
1995 GCC Report to the lsggislature. Jeff said that the "Bengfits of Resegareh and Monitoring"
and "Condition of thg Resoureg: Groundwater Quantity" sections would be gxpanded.

9.@roundwater Monitoring at Solid Waste Pisposal Sites - Jack Connglly gave an overvigw of 7
projects hg and othgrs in thg PNR's Burgau of Solid and Hazardous Waste Management
(BSHWM) have worked on from 1985 to 1994 and which have been funded through the joint
solicitation procgss. Jack focusgd on the impacts thegse studigs have had on regulations and
monitoring practices.

The first two studigs (conducted from 1985 to 1988) revealed for the first time that groundwater
around many Wisconsin landfills was contaminated by volatilg organic compounds (VOCs).
The studigs also showed that volatilg organic compound (VOC) contamination of
groundwatgr was morg common at ungngingegred municipal solid waste landfills than at other
tgpes of landfills. { follow-up VOC study (conducted from 1992 to 1994) showed that VOC
lgvels have deergased at most of the ungngingered landfills though at mang of the sites VOC
lgvels do not show continued decling. Therg was no VOC econtamination definitely attributable
to lgachatg migration at any of theg oldgr, gngingered landfills studigd which confirmed that
these sitegs areg performing as BSHWM staff had hoped. The results of the three VOC studigs
have been used to gstablish requirgments for VOC sampling at ngw and gxisting landfills.
These studigs have also indicated that inorganic compounds could be usgful in predicting
VOC contamination at landfills. Therefore, until recgnt €P( rulegs requirgd VOC monitoring,
the BSHWM allowed sites to samplg for inorganic parameters as part of routing monitoring
and not sample VOCs until inorganics arg ¢lgvated. The VOC studigs provided valuable data
which was used to convineg €P( to reducg the number of VOCs required to be sampled for
at municipal solid wastg landfills in Wisconsin. This reduction in monitoring (the usg of
inorganics and the reduced number of VOCs when they're required) allowed landfill owners
considerable savings whilg providing equivalegnt gnvironmental protection. {ddditionally, the
VOC data was used to requirg regsponsible partigs to defing the degree and gxtent of
contamination and remediate groundwater contamination at their landfills. Research on
methods of assgssing groundwater quality data and data quality control complgted in the
third VOC study has begen helpful to BSHWM staff and consultants in interpreting
groundwater quality data from landfills and other facilitigs. This study also showed the need
to requirg laboratorigs to rgport data between the Limit of Petection and the Limit of
Quantitation.

Three studigs from 1991 to 1994 on the potential groundwater impacts at deer pits, gard waste
sitgs, and construction and dgmolition landfills werg conducted becausg littlg or no data
gxristed on the potential impact to groundwater from thegse sitgs. Rgsgarch has provided the
information ngegssary to gstablish policy regarding monitoring and siting of demolition
landfills, deger pits, and gard wastg sitgs in Wisconsin. The study of the groundwater impacts
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of degr pits showed that impacts werg minimal and helped the BSHWM to decide not to
rgquirg lingrs and to loosegn some construction and regporting requirgments. dimilarly, the
gard wastg site studg showed onlg minor groundwater impacts which lgd the BSHWM to
gnecouragge activeg management of thgse sitegs rather than stiffen regulations. The study of
construction and degmolition landfills showed somg groundwater impacts at large sites but
littlg or no impacts at smaller sitgs. These findings led to negw proposed regulations allowing
an intermediate sizg dgmolition landfill which would havg thg geconomic bengfits of a large
sitg without the potential nggativg impacts of very largge sites. Since these studigs have begn
conduected, many statgs and thg €P have contacted the BSHWM about the information
collgeted.

The last study Jack talked about was a comparison of groundwater sampling methods for
collgeting metals samples at monitoring wells. The studyg was in rgsponsg to €P('s October
1991 ban on figld filtering of groundwater samplegs which begcame ¢ffective in October 1994
The BSHWM opposed this ban becausg many Wisconsin monitoring wells produeg very
turbid water which can Igad to falsg positive rgsults for metals if samplgs arg not filtered.
{dditionally, the ngw €P-recommended procgdure, low-flow pumping, requirgs a
significant amount of additional gquipment. The results of the study showed that the low-flow
pumping method was appropriatg in many circumstanegs but could not bg used to samplg
slowly recovering wells. The results showed that turbidity was the best indicator that a well
has been sufficigntly purged. The results of the investigation arg being used to revise
groundwater sampling procedures required by the BSHWM. {ddditionally, the study helped
gstablish Wisconsin as ong of two Igading states plaging a major rolg in advising €P¢ on
revisions to their groundwater sampling requirgments at municipal solid waste landfills.

10.ddjournment & Next Meeting

The meeting adjourned at 3:10 pm. The ngxt meeting of the Groundwater Coordinating Council will
be at noon on Wugust 25 in Room 611B of the GET 1l building at 101 S. Webster St. in Madison.

Respectfully submitted,

Jeff Higlmuth
Water Resourees Management Specialist
Department of Natural Rgsources
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Joint Solicitation of Groundwater and
Related Resgarch/Monitoring Proposals

November 1994

The University of Wisconsin System (UWS), Wisconsin Pepartment of Natural Resoureegs (PNR),
Wisconsin Pepartment of Wgriculture, Trade and Consumer Protection (PUTCP) and Wisconsin
Department of Industry, l.abor and Human Relations (PlIsHR) arg participating in a joint
solicitation of rgsgarch/monitoring proposals dealing with groundwater and pesticides. Funding
will be availablg for fiscal gear (FY) 1996 beginning July 1, 1995. The reasons for this solicitation to
beg madg jointly arg to:

-Facilitatg proposal writing.

-Strgamling the review procgss.

-Curtail duplication.

-Improvg coordination among aggncigs and rgsgarchers.

-€nhancg commaunication betwgen thg agencigs and bgtween principal invgstigators.

Joint-funding of somg projects may bg appropriate, but it is not the purpose of this solicitation to
jointly fund all projects. €ach ageney has its own dgsignated mission and prioritigs. Contributors
to this solicitation and their rolgs arg:

Uws through its Water Resouregs Center (WRC). The WRC, with oversight from the UWS
Groundwater Resgarch Wdvisory Committee, has approximately $145,000 availablg in Y
96 to fund new projeets. The regmainder of the UWS groundwater regsgarch funds have been
committed to ongoing projects for FY 1996. The funds arg restricted for use by faculty
within thg UWs. Projeets of fundamental and appligd resgarch will bg supported on all
matters relating to groundwater including natural scigneg, gngingering, social scigneg and
law. Projects will bg considegred for long- and short-term support, but gach project will bg
approved for a MAXIMUM of 2 years during ang solicitation cycle.

The PNR has approximately $160,000 availablg in FY 96 to fund ngw groundwater monitoring
projeets. Wbout $190,000 has been allocated for ongoing monitoring projects. Proposals
must beg for groundwater monitoring or related activitiecs. PNR is also helping PIsHR fund
projeets that focus on the performance of currgntly-approved onsite wastgwater trgatment
(private sgwage) systems. The resgarch will gstablish and improve managgment practices
which will allow the state to megt the groundwater quality standards gnumerated in NR
140, Wisconsin ddministrative Code. Withough no restrictions arg placed on who magy
apply for thegse funds, preference will beg given to UWS and statg agency contractors.
Contracts will beg approved on an annual basis, and no out-of-statg submittals will be
accegpted.

The DETCP will administer $135,000 of research funds for Y 96 as part of this joint
solicitation. Investigators should notg that the focus of the PATCP program is on
pesticideg rgsgarch which includgs but is not limited to groundwater issugs. Proposals
may bg submitted by any collgge or university, rgsgarch foundation or individual having a
demonstrated capacity in pesticideg or other applicablg rgsegarch.

The PlIsHR will administer $75,000 for U 96 to support rgsegarch on altgrnatives to current
onsitg wastegwatgr treatment systems. Somge of the funds will bg availablg for ngw projegcts.
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Pleasg read the solicitation carefully; it contains a degseription of the prioritigs for gach agency
program and other pertingnt information. Capital items magy not bg purchased with thegse funds,
and faculty salarigs plus fringe bengfits will be limited to a maximum of 10% of an individual grant
(for a $50,000 grant, a magimum of $5,000 can bg allotted to faculty salarigs and fringg bengfits).

7 cover page and proposal format have bggn agreged upon and they arg containgd in this
packagge. dlthough all proposals recgived will be distributed to gach agegncy, gach investigator is
asked to idegntify the agency whosg mission and prioritigs begst match the projget.

ttached is the degseription of gach aggney's guidelings, the outling for a cover page, and a
detailed format for thg proposal. Proposal narratives should bg no longer than 10 doublg-spaced,

singlg-sided pages. If narrativgs arg longger than 10 paggs, the gxtra material over 10 pages will not
be revigwed. If supplgmental matgrial is included in the narrative, only 10 pages of narrativg and
supplgmental material combingd will be reviewed. The cover pagge, project summary, rgsumes, and
budget arg not part of theg proposal narrative.

The deadling for submittal of proposals is January 17, 1995. There will bg a minimum of two reviegws
of gach proposal, ong of which will beg from out-of-state. Funding decisions will be madg in Hpril
1995, if possiblg.

If you haveg any qugstions plgase call the following contacts at the individual agegncigs.

Georgge Blondin 262-3470 University of Wisconsin-Madison

Pavid lindorff 266-9265 Wisconsin Pepartment of Natural Rgsources

Jeffrey Postle 224-4503Wisconsin Pepartment of dgriculture, Trade and
Consumer Protection

Benngtte Burks 266-0056 Wisconsin Pepartment of Industry, lsabor and Human
Relations

Plegase submit thg original and thrgg copigs of gach sgparatg proposal to:

Jeff Higlmuth

Burgau of Water Rgsources Management
Wisconsin Pegpartment of Natural Rgsources
P.0. Box 7921

Madison, WI 53707
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PROPOSMIL FORMAT (Original and three copigs)
Peadling for Submission: January 17, 1995

. Cover Page--Sample copy is appended.
B. Project Summary (not to greged 2 doublg-spaced pages)
1.dpecific groundwater or related problem addressed by resgarch/monitoring proposal.
2.What will findings contributg to problgm solution?
3.Project objectives.
4.Project approach to achigvg objectives.
5.Usgrs of project findings.
C. Proposal Narrative (bggin on new page, not to greged 10 doublg-spaced pages)

1.0bjectives.
2.Background information dgseribing prior rgsgarch/monitoring relgvant to objectives;
refergnces to ongoing projects and how they relate to proposed investigation; information
gaps which will be filled by theg proposed projeet.
3.Project plan outlining gxperimental dgsign and schedulg.
4.Mgthods detailgd gnough to convineg the revigwer that the invgstigators arg up-to-datg on
modgrn tgechniques; a ggneral statgment alluding to techniques is not accgptable.
5.Relgvancg to groundwater and related problgms.
. Principal Investigators
Ineludg 2-page resumge (including recent publications) of gach invegstigator and statg the time ¢ach
will spegnd on the projeet. {1 reegnt rgprint or offprint of a Rey publication should be
submitted when availablg. If any project personngl will rgcgive training, state its nature.
€. Budget using order shown in samplg form
1.9alarigs and wagges, including peregntage of grant to be used for faculty salarigs.
2.Fringe bengfits, including pereegntage of grant to be used for faculty salarigs.
3.8uppligs--list officg, laboratory, computer and figld suppligs sgparately. Fabrication of
gquipment should be listed as sgparatg itgm.
4. Travel to support figld operations only. Travel to meetings is excluded because of the limited
funding.
5.Publication costs.

6.Total dirget costs.
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SUMPlsC COVER PUGE

Projeet Titlg

PRINCIPLLs INVESTIGHATOR:
Name Titlg and (ffiliation dddress Telgphong FHAX

CO-PRINCIPALs INVESTIGHTOR(S):

Namg Titlg and {ffiliation dddress Telgphong FHAX

lsocation of Regsgarch

Pesirgd Start-up Pate and Puration of Project:

{Amounts Requested FIRST YeIR SECOND YerdR TOTHl

Cheek ageney(igs) to which this proposal is targeted:
[If appropriatg for morg than ong agegncy rank highgst (1) to lowest (4)]

aws (JpNR ()PUTCP ()PIHR ()

Pate of Submittal
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1. dalarigs and Wages

Namg and titlg if kKnown

a.

b.

2. Fringe Bengfits
% of which salarigs
3. duppligs

a. Office

b. lsaboratory

c. Field

d. Computer

SMMPLE BUPGET PAGE

Budget Period from July 1, 1995 to Jung 30, 1996

(Make a sgparatg page for gach ygar of support)

Time, % Cost, &

% of grant to bg used for faculty salarigs =
(including fringe bengfits)

¢. Fabrication of equipment

4. Travel only for support of figld opgrations.
Detail transport, meals, hotels and number of persons involved.

5. Publication Costs.

6. Total Pirgct Costs

7. On a sgparatg sheet, indicate the Igvel of currgnt or pending support.

See attached grample.

84



UNIVERSITY OF WISCONSIN SYSTEM (UWS) PROJECTS FUNPED
THROUGH THE GROUNPWATER RESCHRCH APVISORY COUNCIl

s part of the joint solicitation for groundwater and related rgsgarch monitoring proposals, the
UWs sgeks projeets of a fundamental or appligd naturg on any aspect of groundwater rgsgarch
gither in the natural scignegs, gnginggring, social scignegs or law.

{pplication Requirgments: Most oftgn the principal invgstigator will be a faculty mgmber on any

campus in thg UWS. Howgver, acadegmic staff who have achigved nomination to PI status by

gndorsgment of the relgvant acadgmic dgan magy serve in this capacity. Budgetary

Considgrations: {dbout $145,000 will bg availablg for ngw grants in TY 96. Projects will not be
approved in any ong budggt eyelg for a period of morg than 2 years. No capital gquipment (morg
than $1,000/item) will bg purchased. Travel for attgndance at scigntific meetings will not be
acegpted. Faculty salarigs and fringe bengfits to beg paid from any projeet will not gxeeed 10% of

the total individual grant.
Ierormz Pregsented in no particular order of importance.
Chemical and biological dggradation of pollutants in surface soils, subsoils and
groundwatgr, including idgntification of dggradation produects.
Transport of pollutants in soil and groundwater, including ¢lucidation of soil and
hydrologie factors controlling movegment, and development of predictive models.
Impact of wastg managgment practicgs on groundwater contamination.
Impact of agricultural management practicgs on groundwater contamination.
Characterization of geologic factors affecting groundwater movement.
€xamination of the social and geconomic impacts of groundwater contamination.
€valuation of policy altgrnativegs for controlling groundwater contamination.
Biological, chgmical and physio-chgmical technologigs for remediation of contaminated
soils and groundwater.

Biological ¢ffects of pollutants.
Proposal Format: Is fully outlingd in the joint solicitation.

Revigw: €ach project will rgegive at Igast two revigws ong of which will bg from out-of-state.
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PEPARTMENT OF AGRICULTURE, TRUPE ANP CORSUMER PROTECTION (PUTCP)
peSTICIDE RESEWRCH PROGRUIM

RESEARCH GRUNT PROGR{IM FOR FY 1996
SOLICITATION OF PPLICATIONS

{pplications arg invited for grant awards focusing on regulatory issugs associated with pesticide
usg and control. This program is administered by the dgricultural Rgsource Management
Pivision of PUTCP. Under this program, the Pepartment mayg award grants not to gxeged three
ygars for rgsgarch projects on theg program prioritics outlingd below. Proposals may be
submitted by ang collgge or university, resgarch foundation or individual having a dgmonstrated
capacity in pesticide or other applicablg resgarch.

PATCP RESEHARCH PRIORITIES FOR FY 1996

1) €valuation of theg €nvironmental Fate Investigation Strategies and Remediation
dlternatives for Contaminated oil and Water at Pesticide Spill Sites.

This Project should study the degradation and movement of pesticides at spill sitegs, develop
criteria on the nged for and appropriate gxtgnt of remedial actions, and gvaluate various

methods for invegstigation and remediation of contaminated soil and water.

2) Refingment of dpplication Methods for Pesticides with High Prift Potential to Reduce
€nvironmental and Public Higalth Problgms.

This rgsearch should focus on how differgnt application megthods and gnvironmental conditions
affect the potential for drift of pesticidgs such as mgtham sodium or clomazong.

3) €valuation of Pactors Influgncing the Patterns of Groundwater Contamination by
Pesticides and Pesticidg Metabolitgs in Wisconsin.

This topie involves looking at factors which influgneg pesticide Igaching to determing argas of the
statg that arg susceptiblg to groundwater contamination by specific pesticidegs.

4) Usg Related Monitoring of Pesticidgs and Pesticide Metabolitegs in Groundwater.

This Project should look at groundwater contamination by figld application of pesticides in key
gnvironmental s¢ttings such as fractured bedrock argas.

5)ldgntification of thg Soureegs of Pesticide Contamination in Groundwater in Rural Wisconsin.
Mgthods should bg devegloped and invegstigations conducted at contaminated well sitegs to determing
if the contamination is dug to figld usg (nonpoint soureg) or spills or mishandling (point

soureg) of pesticides.

6)€valuation of the €conomic Feasibility of Various Chegmical and Hon-Chegmical Weed Control
Practices.
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This project should degvelop a methodology for gvaluating the geconomic feasibility of modifying
wged control practicgs and apply it to gramplgs where practicgs arg changed to reducge
impacts on groundwater.

7)Pesticide Use Surveys.
These projects should conduet detailed pesticidg use surveys that compliment other data gathering

gfforts, such as ground and surfacg watgr monitoring, in order to improve the undgrstanding
of pesticide related issugs and problgms.

8)Use Related Monitoring of Pesticides in Surface Water and the €ffect of Management Practicegs
on Contaminant lsgvels.

Projeets on this topic should degtegrming the impacts of pesticide useg practicgs on surfacg water
quality and gvaluatg the ability of various managegment practicegs, such as strgam sgtbacks,
to reducg contamination.

9)€valuation of the €ffect of Pesticide Usg on €ndangered Spgecigs and their Habitat.

This topie should gxplorg how the use of specific pesticidgs ¢ffects the habitat and survival of
gndanggered speeigs in Wisconsin and how altgrnativg pegst control methods could reduce
problgms.

10)€valuation of Health Risks from €xposure to Commonly Used lsawn Carg Pesticides.

This project should gvaluate the health risks following applications of lawn carg pesticides such as
pendimethalin, 2,4-9, dicamba, and MCPP.

Pevelopment of Pest Management Techniques that lsgad to Efficignt Usg of Pesticides and
Redueg Impacts on thg €nvironment.

This projeet should look at ways of reducing pesticide use through integrated pest management, use

of altgrnativg pegst control stratggigs, best management practicgs, or other techniqugs that
promotg gfficignt pesticidg usg and minimizg gnvironmental problgms.
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PEPARTMENT OF INDUSTRY, LABOR WNP HUMMN RELATIONS
RESEWRCH 0BJECTIVES
The Pepartment of Industry, lsabor and Human Relations (PlHR) is currently condueting
rgsegarch focused on alternate onsite sgwagg system degsigns, products, and managgment
practicgs that can bg incorporated into the administrative rulgs regulating onsite sgwage

systems. These designs, products, or managegment practicgs must be:

-Pirgeted towards minimizing nitrateg loadings to proteet groundwater and surface water
quality;

-Result in onsite sgwagg treatment that is consistent with the provisions of the Groundwater
Protection lsaw, particularly as it relatgs to the nitrate standard;

-Be affordablg by the average owngr of an onsitg sgwage system; and
-Be practical for the climateg and soils of Wisconsin.

{pplication Requirgments: {nyong may apply for rgsgarch funds. Applicants will bg required to
demonstratg gducation, training, and gxperignee consistgnt with rgsgarch objectives.

Budgetary Constraints: The Pepartment is limited to a budget of $75,000 per year, and gxisting
projects may recgive continued funding for another year. dpplicants arg gncouraged to segegk
additional funding from thg PNR, or other sourcgs, wherg projects also meet funding prioritigs of
othgr agencigs.

Proposal Format: The proposal format is outlingd in the joint solicitation.

Revigw: €ach projeget will beg revigwed individually.
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WISCONSIN PEPHURTMENT OF HATURML RESOURCES
GROUNPWATER MANHNGEMENT PRUCTICE MONITORING PROGRHAM
Managegment practicg monitoring is defined as groundwater monitoring or support activitigs
associated with groundwater monitoring, such as laboratory technique development or geologic
rgsourcg degseription, for gstablishing or improving managgment practicgs ngegssary to megt the

statg groundwater quality standards of NR 140, Wis. ddm. Code.

Hpplicant Requirgments

{Ing individual, government body or privatg concegrn can submit project proposals; howgver,
prefergnce will be given to University of Wisconsin System and state agency contractors. No
submittals will bg acegpted from out of state.

Budget Considerations

Monitoring proposals will bg considered for a maximum of two years. Projegcts costing Igss than
$25,000 annually will bg givgn greater consideration. Managegment practicg monitoring projects
arg funded solgly by state funds; therg arg no federal funds involved. Budget items to be -
identified should includg such things as personngl costs, suppligs, gquipment, ngegssary travel,
and other appropriate items. The management practicg monitoring funds cannot support capital
gquipment or indirget costs.

M number of projegcts which arg beging funded in fiscal gear (FY) 1995 will continug into £Y 1996.
s a rgsult, somg mongy will bg set asidg to fund continuing projects. Ipprogimately $160,000
will bg availablg to fund ngw monitoring projeets in Y 96.

In pregparing the budget bg awarg of the following contractual requirgments.

Contractual Regquirgments

Il monitoring wells installed shall meget Pepartment regulations and approved proegdurgs for
installation, construction and documentation (Chap. NR 141, Wis. {ddm. Codg.)

For gach ngw monitoring well, a well construction rgport shall bg submitted on a form (Form
4400-1137) or in a computer format suppligd by the Pegpartment.

For all groundwater samplg points (monitoring wells, pigzometers, and private water suppligs), an
invegntory form supplied by the Pepartment shall be completed and submitted.

For anyg water supply well that is sampled, the contractor shall determing if a well construction
rgport was prepargd. {1 copy of the well construction rgport, if availablg, shall bg attached to the
invgntory form.

Il groundwater quality monitoring data shall bg collgeted on forms or in a computer format

provided by the Pgpartment and shall be rgported to the Pepartment within two (2) weeks after the
data has been reegived by the contractor. Computerized data shall be verified by the contractor.
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Il groundwater samplgs shall bg analyzed by a laboratory certified in Wisconsin for that
purposg under Chapter NR 149, Wis. ddm. Code.

The contractor shall request labgls with Wisconsin Uniqueg Well Numbers from the Pepartment for
wells constructed and/or sampled to allow idegntification of wells. Wells shall be labeled to allow
identification.

{Ibandonment of monitoring wells shall be the rgsponsibility of the contractor. Wells shall be
abandongd in acecordance with Pegpartment regulations (Chap. NR 141, Wis. {ddm. Codg) and
approved procgdurgs upon complgtion of thg project, unlgss altgrnative prior arranggments have
begn madge with the Pepartment.

Revigw of Proposals

Il proposals will bg reviewed by PNR staff, the Monitoring and Pata Managegment and the
Resgarch Subecommitteegs of the Groundwater Coordinating Council. Projects given high rankings
will bg thosg that addregss identified priority concgrns and appgear to have a high probability of
succgssfully obtaining their stated goal.

The projeet must involve gither groundwater monitoring or activities condueted to support
groundwatgr monitoring. Support functions can includg, among othgr things, laboratory analysis
technique development, well drilling and construction methodology development and dgfinition of
geologic and hydrogeologic conditions for groundwater managegment purposes.

It is also important that the proposal addregss a priority monitoring topic as listed bglow. Other
considgrations includg project cost, proposed timeling, whether the proposed projeet
methodology will megt thg objectives stated, whether the rgsourcees requested arg adequate to
carry out the projeet, and whether the project invgstigators havg the abilitigs to complete the
proposed project.

In making final funding decisions, the PNR's Groundwater Management Segetion will formulate its
recommendations based on the inpat from all projeet revigwers. The Burgau Pirector of the
DHR's Burgau of Water Rgsourees Managegment will makg the final funding dgcisions.

Priority Monitoring Topics

For statg TY 1996, the following priority topies for groundwater managegment practicg monitoring
havg beegn selgeted based on inpat from a number of state agency staff and university
rgsgarchers to identify prioritigs to megt statg ngeds. This list of priority needs is not in any
spgcific order.

1.Nitratg management €xamplegs: monitoring to determing the pereentage of fertilizer (including
manarg) appligd to the land surface which reachgs groundwater and the factors that affect
the amount of Igaching that occurs; monitoring to determing if changgs in fertilizer
application proeegdures and/or tillage practicgs have significant potential for reducing
nitratg impacts on groundwatgr; monitoring to corrglatg groundwater quality with the
gxtent of land owngr implgmgntation of bgst managgment practicgs in gnvironmentally
sgnsitivg argas; monitoring to gvaluateg the impacts of animal wastg managgment practicegs
including barnyards, storagg dgsign and opgration and manurg application on
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groundwater quality; and monitoring to distinguish nitrate contamination caused by
chgmical fertilizer application from nitratg contamination from other wastg sources.

2 Pesticide managegment €xamplegs: monitoring to determing if changgs in pesticidg application
procedurgs and/or tillage practicegs have significant potential for reducing pesticide
impacts on groundwater, gspecially projects focusing on atrazing, alachlor (lsasso™) and
metolachlor (Pual™) and the potential reduced groundwater impact from pesticide use
andgr low input agricultural practicgs; monitoring to idegntify the soil and ggologic
conditions undgr which pgsticidgs contamination is likely to oceur; gvaluation of the
gxtent of groundwatgr contamination from agricultural and nonagricultural pesticide use
and handling in various gegologic sgttings; contamination potgntial and possiblg health
impacts of pesticide metabolitgs and alternativegs to atrazing; monitoring at pesticide
loading facilitigs to gvaluate the gffectivengss of the facility to protect the surrounding
soils and groundwater from contamination; dgvelopment of laboratory proegdurgs for
analyzing metabolite conegntrations in watgr and soil.

3.Jlsandfill regulation €valuation of currgnt or innovative landfill dgsign, opgration or monitoring
critgria in reglation to compliancg with groundwater quality standards.

4.@roundwater rgmediation €xamplegs: monitoring of vapor gxtraction systems to determing their
gffectivgngss in regmoving volatilg organic compounds from various dgpths and soil types;
monitoring various typgs of bio-rgmediation methods to determing how ¢ffective they arg
in Wisconsin.

5.0n-sitg wastgwater disposal Monitoring to gvaluate the gxtgnt to which currgnt and altgrnative
on-sitg wastgwater (privateg sewage) systems comply with statg groundwater quality
standards. €xamplgs: Idegntification and quantification of contaminants in groundwater
regsulting from wastewater disposal through privateg sgwage systems, including
commereial and industrial opgrations; dgtermination of the gxtent to which currgnt segptic
system technology prevents wastgwater contaminants from complying with groundwater
quality standards in various hydroggologic settings or varying opgrating conditions;
determination of thg performancg of ngw or innovative altgrnativegs to currgnt tgchnology,
dgsign critgria or managgment practicgs with rgspect to groundwater quality; figld
monitoring studigs to sgparate thg impacts of sgptic systgms from those from other
sourcgs, such as currgnt and pregvious agricultural practicgs, lawn fertilizer usg, road salt
use and negarby commereial operations.

6.Urban nonpoint pollution €xamplgs: gvaluation of infiltration trgnchges, infiltration basins
Igaking sewer lings, and grass swalgs; determination of the constitugnts of urban
dischargg runoff water; monitoring in argas of continuous usg of fertilizer and pesticidg,
such as at golf coursgs or cgmeterigs.

7.Wastewater trgatment Monitoring of different types of wastgwater land application and land
spreading practiegs. This would includg the landspreading of waste water byproduect
solids, such as sludges and sgptage, as well as the land application of industrial and
municipal wastewaters through dedicated systems.

8.0rganic chegmicals €valuation of the gxtent of groundwater contamination from organic
chgmicals in various ggologic and land usg settings.
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Naturally occurring substancgs €valuation of the distribution and sgasonal fluctuation of
naturally oceurring substances such as radionuclidgs, arsgnic, sulfatg or saling waters.

New technology Pevelopment of ngw laboratory or figld technology (or ngw applications
of gxisting technologigs) for detgrmining the characteristics of groundwater and geologic
formations for managegment purposgs, including toxieity tgsting and downholg
groundwatgr monitoring techniqugs.

Pata managegment Pevelopment of improved methods for managing groundwater
monitoring data. €xamplges: intgrpretation techniques for comparing groundwater quality
data to groundwater standards; megthods to make groundwater quality or contaminant
sourcg data morg readily availablg; and spatially relating various chgmical and gegologic
conditions.

Resourcg definition Rgsoureg definition studigs to better dgscribe the geologic and
groundwatgr propertigs in theg statg for managgment purposgs.

Wellhead protection €valuation of techniques used to delingate wellhead protection argas
in various geologic s¢ttings. €valuation of methods and planning stratggigs used to
proteet groundwater in wellhgad protegetion argas in various geologic sgttings, gspecially
with respeet to the use of pesticides.

Vulngrability information verification Figld studigs to verify resouree data used for
vulngrability assgssments.

15.€valuation of health ¢ffects of groundwater contaminants Investigate health ¢ffects of

groundwatgr contaminants, gspecially nitratg associated health gffects. Investigate
intgractiveg or synergistic ¢ffects of substances which arg frequently found toggther in
groundwater.

16.@roundwater - surfacg water conngetion Monitoring of surfaceg and groundwater flow to

determing hydrologic conngetions and pathways between them to assgss the potential
movegment and fatg of contaminants from ong hydrologic rggime to another. €xample:
monitoring of wastgwater lagoons located ngar strgams or wetlands. Investigate the
oceurrgncg and causes of aquifer drawdowns that ¢ffect surface water featurgs such as
springs, strcams and wetlands.

17.Microbial contamination of groundwater Investigate the incidence, analgtical and monitoring

techniques and infeetive dosagegs of microbial contaminants, including parasites, bacteria
and virusgs.

18.1and usg managgment €xamination of thg impact of land usg (¢. 8. urbanization) on

groundwatgr quality and quantity.
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TABLE 3
STATE OF WISCONSIN
GROUNDWHTER MONITORING/RESEHARCH PROJECTS 1986-1994

1 Simple Stochastic Model Predicting Conservative Mass Transport Through the Unsaturated
Zong into Groundwater. J. Hoopgs. 1986. PNR. DNR Project #1.

Groundwater Monitoring for Pesticides. J. Postle. 1986-1994. PNR. PNR Project #2.

Fate of didicarb Residugs in {1 Groundwater Basin negar Plover, Wisconsin. G. Rraft. 1986-87.
PHNR. PNR Project #3.

Volatilg Organic Compounds in Groundwater and lsgachate at Wisconsin lsandfills. M. Friedman.
1985-87. PNR. PNR Project #4a.

VOC Contamination at d¢lgcted Wisconsin lsandfills - Sampling Results and Policey Implications. J.
Battista. 1988-89. PNR. PNR Projeect #4b.

Volatilg Organiec Compounds in dmall Community Wastewater Pisposal Systems Using Soil
{bsorption. W. Boyle, W.donzogni. 1986. DPHR. PNR Project #5.

The Use of Groundwater Models to Predict Groundwater Mounding Bengath Proposed
Groundwater Gradignt Control Systems for Sanitary lsandfill Pegsigns. J. HHoopges. 1986. PNR. PNR
Project #6.

€valuation Techniqugs for Groundwater Transport Modgls. J. HHoopgs. 1986. PNR. PNR Project #7.
West Bend Road Salt Usg and Storage Study. M. Sucht. 1986-91. PNR. DNR Projeect #9.

Barngard Management Practicegs: €ffect on Movement of Nitrogen Through Soils and Impact on
Groundwater Qualitg. B. Shaw. 1991-92. PNR. PNR Projeet #9.

The Prediction of Nitratg Contamination Potgntial Using Known Hydrogeologic Propertigs. P.
Cherkaugr. 1986-87. PNR. PNR Project #10.

Nitratg Contamination in West-Central Wisconsin with €mphasis on Mill Run First €dition
Subdivision. J. Tinker. 1987-90. PNR. PNR Project #11.

Investigation of flydrogeology and Groundwater Ggochgmistry in the Shallow Fractured
Polomite Hquifer in Poor County, Wisconsin. K. Bradbury. 1986-1990. PNR. PNR Project #12.

lsgad Migration from Contaminated Sitgs - Poor County, Wisconsin. J. Wigrsma, R. Stigglitz. 1987-
88. PNR. PNR Project #13.

Graphical and Statistical Mgthods to {Ussess the €ffect of landfills on Groundwater Quality. K.
Potter. 1986-87. PHR. PNR Project #14a.

Mgthods for Petermining Compliance with Groundwater Quality Regulations at Waste Pisposal
Facilitigs. R. Potter. 1988-89. PNR. PNR Project #14b.
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Groundwater Quality Monitoring - lsong Term €ffects of Intgnsive Farming and Sprinkler
Irrigation on Groundwater Quality. P. Rammerer. 1986. PNR. PNR Project #15.

The €ffect of Construction, Installation and Pevelopment Teechniqugs on the performancg of
Monitoring Wells in Fing-Grainegd Glacial Tills. ®. Cherkaugr, C. Palmer. 1986. PNR. PNR Project
#16.

Figld Investigation of Groundwater Impacts from dbsorption Pond Systems Used for Wastewater
Pisposal. J. Hoopgs. 1985-86. PNR. DNR Project #17a.

1 Casg Study of Nitrogen Transformations at a Rapid Infiltration System Used for the Pisposal of
food Procgssing Wastewater. W. Boyle, ] Hoopes. 1986. PNR. DNR Project #17b.

The Oceurrgncge of Volatilg Organic Compounds in Wastewater, Sludges and Groundwater at
Selgeted Wastewater Treatment Plants in Wisconsin. C. Hlunger. 1985-90. PNR. PNR Project #18.

Fate and Mobility of Radium-226 in Municipal Wastewater Sludge Following Wgricultural
lsandspreading. T. Portle. 1986. PNR. PNR Projeet #19.

Filtration Preservation Study of Groundwater Samples. V. Sauger. 1984. PNR. DNR Project #21a.

Groundwater Survey of Bacterial Contamination Near Rapid Infiltration Wastewater Treatment
System. C. Norgnberg, J. Standridge. 1987. PNR. DNR Project #21b.

Hydrogeology of the Wisconsin River Vallgy in Marathon County, Wisconsin. K. Bradbury. 1986.
PHR. PHR Project #22.

Treatment of Cheegse Proegssing Wastewater by Ridge and Furrow ®isposal - Nitrogen
Transformations. W. Boyle 1986. PNR. PNR Project #23.

Environmental Invegstigation of the Citg of Two Rivers lsandfills, Manitowoe County, Wisconsin. T.
Van Bigrsel. 1986-87. PNR. DNR Project #24.

Hydrogeologic Investigation and Groundwater Quality Ussgssment (Havenswood Landfill). P.
Singh. 1987. PNR. PNR Project #28.

GQroundwater Quality and l.aundromat Wastewater: Summit lbake, Wisconsin. J. Saltegs. 1986-1988.
PHR. PHR Project #29.

Flambgeau Paper Sulfite lbagoon Sitg Contamination Study. W. lantz 1987. PNR. Project #30.

Monitoring of Volatilg Organic Compounds in Tomah, Wisconsin. C. Krohn. 1986, 1989. PNR.
Project #31a.

Hydrogeological Investigation of VOC Contaminated Private Wells Near Hudson, Wisconsin. J.
{Inklam. 1986. PNR. PNR Project #31b.

Sgaling Characteristics of Sodium Bentonite Slurrigs for Water Wells. T. €dil. 1988. PNR. PNR
Project #34.
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Barron County Nitratg Study. ®. Hanson. 1986-87. PNR. PNR Project #37.

Muatagenic €ffects of Seleeted Toxicants Found in Wisconsin's Groundwater. . Meisner, ®.
Belluck. 1988-89. PHR. PNR Project #38.

Pownward Movement of Water Below Barngard Grass Filter Strips - Case Studigs. G. Bubenzer, J.
Converse. 1987-1989. PNR. DNR Project #39.

1987 Volatilg Organic Compound Testing Project in Rock County, Wisconsin. ®. Hlolman. 1987.
PHNR. PNR Project #40.

Volatilg Organic Compound Contamination of Private Water Suppligs Wdjacent to bandoned
lsandfills in Marathon County. T. Wittkopf. 1986-1989. PNR. DNR Project #41.

Investigation of large dcaleg Subsurface Soil Ibsorption Systems. V. Peeregnboom. 1987. PNR.
PHR Project #42.

Charactgrization of Groundwater Impacts at an {dbove Ground Petrolgum Storage Terminal. G.
Beceker, R. Hlam. 1987. DNR. PHR Project #43.

lsgad Contamination Study of Poor County. R. Stoll. 1988. PNR. PNR Project #44-.

freedman Creegk Higdrogeologic Baseling Report. 1. Wilson 1988-89. PNR. DNR Project #45.
Wnalgtical Petermination of trazing, dlachlor and Their Selgcted Pegradation Produets in
Contaminated Groundwater: Implication for Wisconsin Groundwater Standards. W. Sonzogni.
1988-89. PNR. PNR Project #47.

Plover {drea Nitrate Study. T. Bailey. 1987-88. DNR. DNR Project #48.

Wssessment of Geologic Controls on Groundwater Flow and Pistribation in Precambrian
Bedroek, Central Wisconsin, Using Regmote Sgnsing and Geophysical fInalysis. B. Brown, ®.

Pavidson Jr. 1988. DNR. PNR Project #49.

d Ground Pengtrating Radar Study of Water Tablg €lgvation in a Portion of Wisconsin's Central
Sand Plain. M. ¥ndgrson, C. Bentlegy. 1988. PNR. PNR Project #50.

Mingralogical and Geophysical Monitoring Naturally Oceurring Radioactivg €lgments in Seleeted
Wisconsin fquifers. @. Morsky, R. Taglor. 1988. PNR. PNR Project #51.

Pegradation of (trazing, (lachlor, Metolachlor in Soils and Hquifer Materials. G. Chesters. 1988-
1990. PNR. PNR Project #52.

Cvaluation of the €ffect of Stormwater Pisposal on Groundwater. G. Nignke, B. Shaw. 1988-89.
DNR. PNR Project #53.

Radionuclidgs in Prinking Water of Northeegntral Wisconsin. B. Pobbins, C. Fitzgerald. 1988-89.
PHR. PHR Project #54.

Pesticide Migration Study. Shaw. 1989-90. PHR. PNR Project #55.
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Research and Pata {Inalysis of Groundwater Contamination from Municipal Rapid Infiltration
loeand Pisposal dystems. W. Boylg, J. Hoopes, R. Potter. 1987-88. PNR. PNR Project #56.

Pigital Simulation of Solutg Transport to Green Bay and Lake Michigan by Groundwater from
®oor County, Wisconsin. P. Cherkaugr. 1988-91. PNR. PNR Project #57.

Grade 1 Pairg Farm Water Well Quality Survey. G. lsgMasters, ®. Pogyle. 1989. DNR. PNR Project
#58.

Pemo of lsow Input Strategies for Potato/Vegetablg Production in Irrigated Sands. Shaw, Curwen,
Rraft, Osborng. 1989-90. PNR. PNR Project #59.

Groundwater Quality Investigation of Selegeted Townships in Jefferson County, Wisconsin. F.
Madison. 1989. PNR. PNR Project #60.

Cffects of Volatilg Organic Compounds on Clayg landfill lsingr Performance. €dil, Berthougex,
Park, dandstrom. 1989. PNR. PNR Project #61.

Effect of Soil Type, Selected BMPs, and Tillage on Wirazing and Hlachlor Movement Through the
Unsaturated Zong. lowery, Mesweeny. 1991. DUTCP and PHR. PNR Project #62.

Pesigns for Wellhgad Proteetion in Central Wisconsin. Osborng, Sorgnson, Rnaak, Mechenich,
Travis. 1989. PNR. PNR Project #63.

trazing Contamination of Groundwater in Pang County, Wisconsin. Bradbury, McGrath. 1990-91
PNR., PATCP PNR Project #64.

Souregs and €xtent of Htrazing Contamination of Groundwater at a Grade {1 Pairg Farm in Pang
County, Wisconsin. Chesters, lsgvy. 1990-91. PATCP, UWS, and PNR. PNR Project #65.

Effect of Soil Type on (trazing and {lachlor Movement Through Unsaturated Zong. T. Panigl.
1989. DATCP, PNR. PNR Project #66.

Subdivision Impacts on Groundwater Quality. Shaw, fImeson, VanRyswyk. 1989. PNR. PNR
Project #67

Incorporation of County Groundwater Invgntory Pata into the PNR Groundwater Information
Network (GIN). M. Bohn. 1990. PNR. PNR Project #68.

PNR and PATCP Rural Well Survey. legMasters. 1990. PNR, PATCP. DNR Project #69.

Follow Up to the Grade ¥ Pairg Farm Well Water Quality Survey. Cowell, logMasters. 1990.
PATCP, PNRPNR Project #70.

Optimum Manure fpplication Rate - Corn Fertility Management and Nitratg lsgaching to
@Qroundwatger in Sandy Soils. Shaw. 1989-90. PNR. PNR Projeect #71.

Report on Bacteriological Water Quality Monitoring of Poor County Varianeg and Special Casing
{pproval Wells. Hutchinson. 1990-91. PHR. DNR Project # 72.
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Volatilg Organiec Chegmical (ttgnuation in Unsaturated Soil bove and Below an Onsite
Wastewater Infiltration System. Tyler, Peterson, Sauger. 1990-91. DNR, UWS. PNR Project #73.

Variation in flgdraulic Conductivity in Sandy Glacial Till: Site Variation Versus Methodology.
Mickelson, Bradbury, Ragneg. 1990-92. DNR, UWS. DNR Project #74.

1 Field €valuation of Prainage Pitches as Barrigrs to Contaminant Migration. Bahr, Chambers.
1990-91 PNR. PNR Project #75.

Nitrogen Isotopg Monitoring at Unsgwered Subdivisions. Tinker. 1990. PNR. PNR Project #76.

Wnalgtical Petermination of Pesticide Metabolitgs and Carrigr Chemicals in Wisconsin Wells.
donzogni, €ldan, lbawrgneg. 1990. PNR. PNR Project #77.

Integrated Peecision Support for Wellhgad Protection. ddams, Bensen. 1991. UWS.

Nitratg Movement Through the Unsaturated Zong of a Sandy Soil in the lsower Wisconsin River
Vallgy. lsowery, Russow. 1991-93. UWS.

In-situ Removal of e, Mn, and Ra from Groundwater. Christgnsen, Cherkaugr. 1991. UWS.

Cffect of Complex Mixturgs of lsgachate on the Transport of Pollutants in Groundwater. Grand],
Cherkaugr. 1991-92. UWS.

Wdsorptive Behavior of dtrazing and flachlor in Organic-Poor Sediments. Grandl. 1991. UWS.
The €conomie €ffects of Groundwater Contamination on Real Estate. Page. 1991. UWS.
Near-Soureg Transport of Contaminants in Heterogengous Media. Hoopes. 1991-92. UWS.
Chemical Transport deross a Sediment-Water Interface. Green. 1991-92. UWS.

Rolg of Mobilg Colloids in the Transport of Chgmical Contaminants in Groundwaters. {drmstrong,
Shafer. 1991-93. UWS.

Prediction of Organic Chemical logachate Concentrations from Soil Samples. Park. 1991. UWS.

Using Ground Pengtrating Radar to Predict Preferegntial Solute Movement and Improve
Contaminant Monitoring in dandy Soils. Rung, Madison. 1991. UWS.

d Tracer Teehnigug for Measuring Regional Groundwater Velocitigs from a Singlg Borghole.
Monkmeger. 1991, UWS.

Tracking Contaminant Pathways in Groundwater Using a Geologically Based Computer Code for
Outwash. Mickelson, nderson. 1991-92. UWS.

Biorgmediation of Herbicidg-Contaminated Soil and Water. Harris, drmstrong. 1991. UWS.

Renovation of Pesticide Contaminated Rinseg Waters. Chesters, Harkin. 1991. UWS.
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Contamination {ttgnuation Indiegs for Sandy Soils: Tools for Information Transfer. Mcedweeney,
Madison. 1991. UWS.

Reactions of Chlorohydrocarbons on Clay Surfacgs. Fripiat. 1991. UWS.
Pesign of a dSmall Scalg Transportableg Mixing/lsoading System. Rammel. 1991. DATCP.

Evaluation of Potential Phytotoxicity and Crop Residugs when Using Sprager Rinsate as a
Portion of the Pilugnt in Pesticide Spray Mixtures. Binning. 1991. DUTCP.

To €xpand Groundwater Sampling in the lsower Wisconsin River Vallgy. Cates, Madison, Postle.
1991. PNR. DNR Project #78.

Waupaca County Groundwater Project: Towns of St. lbawregneg and Little Wolf. Wilson, Blonde.
1991. PHR. PHR Project #79a.

Waupaca County: Towns of legbanon and Scandinavia. Wilson, Blondg. 1992. PNR. DNR Project
#79b.

Crop Rotations €ffects on lsgaching Potential and Groundwater Quality. Posner, Bubenzer,
Madison. 1991-92. PNR. PNR Project #80.

d Study of the Response of Nitrate and Pesticide Conegntrations to fgricultural BMPs in Sandy
Corn Figlds. Madison, Catgs. 1991-94. DPNR. PNR Project #8.

1 Comparative Study of Nitrate-N lsoading to Groundwater from Mound, In Ground Pressureg and
at Grade Segptic Systems. Shaw, Turygk. 1991-92. PNR. PNR Project #82.

The Biological Impact of l.andfill lsgachate on Nearby Surface Waters. Geis, Sonzogni,
Standridge. 1991. PNR. PNR Project #83.

Pependenee of (idicarb Residug Pegradation Rategs on Groundwater Chegmistry in the Wisconsin
Central Sands. Rraft, figlmRe. 1991-92. PNR. PNR Project #84.

Municipal Wastgwater Project. Ropeeky. 1991. PNR. PNR Project #85.

{rsenic as a Naturally €lgvated Parameter in Water Supply Wells in €astern Winngbago and
Outagamig Countigs. Stoll. 1992. PNR. PNR Project #87.

Spatial dttributes of the Soil-lbandscape-Groundwater System of the l.ower Wisconsin River
Vallgy. Medweeney, Madison, {ttig, Bohn, Falk. 1992-93. PNR. PNR Project #88.

Herbicide and Nitratg Movement in a Sandy Soil in the lsower Wisconsin River Vallgy. lsowery,
Medweeney. 1992-93. UWS, DATCP.

Preliminary Comparison of a Piserete Fracture Model with a Continuum Model for Groundwater
Movegment in Fractured Polomite. Bradbary, Muldoon. 1992. PNR. DNR Project #89.
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€valuation of NURE tlydrogeochegmical Groundwater Pata for Usg in Wisconsin Groundwater
Studigs. Bradbury, Mudrey, Shrawder. 1992. PNR. PNR Project #90.

Pistribution of Radionuelides in Wisconsin Groundwater. Bradbary, Mudrey. 1992. PNR. PNR
Projeet #91.

Wssgssment of Wisconsin's Groundwater Monitoring Plan Program for etive Non-fpproved
lsandfills (1985-1990). Pugh, Gear. 1992. PNR. PNR Project #92.

@IS Mapping of Groundwater Contaminant Sourees, Quality and Contamination Susegptibility for
®oor County. Carlson, Stoll, Hirongk. 1992-93. PNR. PNR Project #93.

Cffects of Transignt Cross-Stratification Flow on Contaminant Pispersion. Bahr. 1992-93. UWS.

Geographical Information &ystem for Subsurface Characterization. Bosscher, ddams. 1992-93.
aws.

Pistribution, Transport and Fate of Major Herbicides and Their Metabolites. Chesters. 1992-93.
aws, paTCP.

Usg of Tirg Chips to {ttgnuate VOCs. €dil, Park. 1992-93. UWS.
lsiving Muleh Systems for Nitratg Trapping in Veggetable Production. Harrison. 1992-93. UWS.
New fpproaches to Measuring Biologic €ffects of Groundwater Contaminants. Porter. 1992. UWS.

Cstimating the Spatial Pistribution of Groundwater Recharge Rates Using Hydrologic,
Hydrogeologic and Ggochgmical Methods. Potter. 1992-93. UWS, DUTCP.

Cvaluation of Penitrification Systems for Improving Groundwater from On-Sitg Waste Pisposal
dystems. Shaw 1992-93. PNR. PNR Project # 95.

Optimization of Two Reeirculating Sand Filters for Nitrogen and Organic Chemical Regmoval from
Pomestic Wastewater. Shaw. 1994. PNR. (Continuation of PNR Project #95).

Remediation of Soils Contaminated by lsgaking Underground Storage Tanks by Vapor €xtraction
and /n-sita Biostimulation. Hickey, Jacobsegn, Bubgnzer. 1992-93. PNR. DNR Project #96.

Municipal Wastewater dbsorption Pond Renovation for €nhanced Nitrogen Regmoval. Gilbert.
1992-93. PNR. PNR Projeet #97.

Investigation of Potential Groundwater Impacts at Pemolition Landfills and Peer Pits. Pugh,
Connglly. 1992-93. PNR. PNR Project #98a.

Investigation of Potential Groundwater Impacts at Yard Waste Sitgs. Pugh, Connelly. 1994. PNR.
PNR Project #98b.

Pang County Htrazing/lsand Management Project. Conngrs, Bohn, Madison, Muldoon,
Richardson. 1992. PNR, DUTCP. PNR Project #99.
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Facility Plan dmendment for Wastewater Collgetion for Greegn lbake Sanitary Pistrict, Green lake,
WI. MeMahon & Assoec. 1991. PlIHR.

On-sitg Nitrogen Regmoval Systems Resgarch Pegmonstration Project: Phase . yers & {ssoc.
1991. PllHR.

Nitrogen Removal from Pomestic Wastewater in Unsewered frgas. Otis, Converse. 1992-95.
PlUHR.

Trace Metal Transport (dffected by Groundwater Stregam Intgractions. Bahr. 1993-94. UWS.

Management of Sweet Corn Procegssing Wastes to Proteet Groundwater Quality. Bundy. 1993-94.
aws.

Impact of Tunngl Pewatering on Surface Water Bodigs in Milwaukee County. Cherkauger. 1993-94.
aws.

Ultrasonic Verification Techniqug for €valuating Well Seals. €dil 1993-94. UWS.

Figld €valuation of Negar Soureg Transport of Contaminants in Heterogeneous Media. Hoopges.
1993-94. UWS.

Variability of Higdraulic Conduectivity in Supraglacial Sediments. Mickelson. 1993-94. UWS.

The Impact of dtrazing Managgment freas Pesignation on Weed Control Strategigs in Wisconsin
Corn Production. Nowak. 1993. DATCP.

Evaluation of Five Groundwater Suscgptibility dssessments in Pang County, Wisconsin. Bridson,
Bohn. 1993-94. PNR. PNR Project #100.

Tracer Study for Characterization of Groundwater Movement and Contaminant Transport in
Fractured Polomite. Bradbury, Muldoon. 1993-94. DNR. PNR Project #101.

Urban Stormwater Infiltration: dssgssment and €nhancgment of Pollutant Removal. drmstrong.
1993-94. PNR. PNR Project #102.

lsong-Term Transformation and Fateg of Nitrogen with Mound Typg Soil Wbsorption Systems for
Septie Tank €fflugnt. Harkin. 1993-94. PNR. PNR Project #103.

1 Further Study of Organies at Wisconsin Municipal Solid Waste landfills. Connglly. 1993-94.
DHR. PNR Project #104.

Comparative €valuation of Biostimulation dpproaches for €nhancing in Situ TCE Pegradation in
Contaminated fquifers. Hickey. 1994. UWS.

Stratigraphy, dgdimegntology and Porosity Pistribution of the Silurian Rocks of the Poor
Peninsula, WI. Harris. 1994. UWS.

Improved Pesign of Pump and Treat Systems for Heterogengous Wquifers. Bahr, Wnderson. 1994.
uws.
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Herbicide Contamination of Soil and Groundwater at a Mixing-loading site. Chesters. 1994. UWS,
PUTCP.

Photocatalygtic Pegradation of Volatilg Organic Carbon. Inderson, Mare, Hill. 1994. UWS.
Mingral Phase Sorption of S¢lgeted dgrochegmicals to Wisconsin Soils. Grundl. 1994. UWS.

Using "Predict" to Redueg Herbicide Usage and Improve Groundwater Quality. Harvey. 1994.
aws.

lsgaching Potential of Imazgthapyr and Nicosulfuron in Sparta Sand. lsowery. 1994. DHUTCP.

Integrated Computerized Mapping of Point Sourcg Contaminants and Physical €nvironmental
Characteristics to Protect and Manage Groundwater Quality. Stoll. 1994. PNR. DNR Project #105.

1n Investigation of Figld-Filtering and lsow-Flow Pumping When Sampling for Metals. Connelly.
1994. PHR. PNR Project #1086.

Groundwater Hydrogeology of an fgricultural Watershed. Potter 1994-95. PATCP and PNR. DNR
Project #109.

The Further Incidence of Native frsegnic in €astern Wisconsin Water Supply Wells; Maringtte,
Oconto, Shawno and Brown Countigs. Stoll. 1994. PHR. PNR Projeect #110.

Factors {Iffecting the Petermination of Radon in Groundwater. Sonzogni. 1994. PNR. PNR Projeet
#111.

Groundwater Survey of dlachlor and €8H its Polar Metabolite in Southern Wisconsin. Vanden
Brook, Postlg. 1994. PNR, PATCP. PNR Project #112.

Cover Crops to lsimit Tigrbicide Use on Sweet Corn. Newenhousg. 1994. DHTCP.
The Use of Peat as an fbsorptive Medium. Wigrsma and Stigglitz. 1994. DUTCP.

Photocatalytic dggradation of volatilg organic carbon. Indgrson. 1994-1995. UWsS. UWS Project
#94REM2B2.

Improved design of pump and treat systems for heterogengous aquifers. Bahr. 1994-1995. UWS.
UWs Project #94REM3B2.

Herbicidg contamination of soil and groundwater at a mixing and loading sitg. Chesters. 1994-
1995. UWS and PUTCP. UWS Project #94PES2B2.

Mingral phasg sorption of sglgcted agrichegmicals to Wisconsin Soils. Grandl. UWS. 1994-1995.
UWS Projeet #94PESIB2.

Stratigraphy, sedimegntology, and porosity distribution of the silurian rocks of the Poor
Peninsula, Wisconsin. Harris. 1994-1995. UWS. UWS Project #94HGE2B2
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Using "PREPICT' to reduce herbicide usage and improve groundwater quality. Harvey, 1994-1995.
UWws. UWs Project #94PCS6B2.

Comparative gvaluation of biostimulation approachgs for gnhancing in sita TCE degradation in
contaminated aquifers. Hickey. 1994-1995. UWsS. UWS Project #94REMGB2.

Wpplication of a Piscrete Fracture Flow Model for Wellhgad Protection at Sturggon Bay,
Wisconsin. Bradbury and Maldoon. 1995-1996. PHR. PNR Project #113.

1 Comparison of lsow Flow Pumping and Bailing for VOC Sampling. Connglly. 1995. PNR Project
#114.

{n €valuation of lsong-term Trends and a Mingralogical Interpretation of Naturally Oceurring
Mgetals Contamination and {eidification of theg St. Peter Sandstone quifer. Weissbach. 1995-1996.
PNR. PNR Project #115.

{grichgmical Impacts to Groundwater Under Irrigated Vegetables in the Central Sand Plain. Kraft.
1995-1996. PNR. PNR Project #116.

Characterization of €. Coli and Total Coliform Organisms Isolated from Wisconsin Groundwater
and Reassgssment of their Public tgalth Significance. Sonzogni. 1995. PHR. PNR Project #117.

Collgetion of Higdraulic and Geologic Pata to Improve the Quality of the Wisconsin Groundwater
Monitoring Network. Zaporozge. 1995-1996. PHR. PHR Project #118.

Vertical and Horizontal Variability of Hiydroggologic Propertigs in Glaciated lsandscapgs.
Mickelson. 1995. DPHR. PNR Project #119.

Pirget and Residual €ffects of lband-applied Sweet Corn Procegssing Wastes on Nitrate lsoss to
Groundwater. Bundy. 1995-1996. PNR. DNR Project #120.

1 Low-Input Crop Management Plan for Wisconsin Fresh-Market Vegetablg Growers. Pelahaut.
1995. DUTCP.

Tracer Study for Characterization of Groundwater Movement and Contaminant Transport in
Fractured Polomite. Bradbury. 1995. UWS.

€valuating the €ffectivengss of lbandfill lsingrs. Begnson. 1995. UWS.

Geologie Constraints on {rsenie in Groundwater with dpplications to Groundwater Modgling.
Simo. 1995. UWS.

Integration of Hydraulies and Geology into a Hydrostratigraphic Model for the Palgozoic dquifer
of €astern Pang County, Wisconsin. Cherkaugr. 1995. UWS.

Use of tigavy Nitrogen to Study Nitrateg Flux from Septic Systems. Harkin. 1995. UWS.

Development and Pegmonstration of an Hecurate Manureg Spreading System to Protect Water
Quality, Improve Waste Managegment and Farm Profitability. Shinngrs. 1995. UWS.
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€valuation of €nzymge-linked Immunosorbent {Issay for Herbicide {Inalysis of Wisconsin Soil in
Comparison to Gas Chromatography. Sonzogni. 1995. UWS.

dyngrgistic €ffects of €ndocring Pisrupters in Prinking Water. Porter. 1995. UWS.
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@Qroundwater €ducation Hetivities of the Pepartment of Publie Instruction

The Pepartment of Public Instruction (PPI), though not a member agencey of the GCC dogs
promote and support gducational activity related to surface and groundwater quality. PP is
regpresented on the GCC €ducation Subcommitteg. In FY 95 DPI staff were involved in the
following activitigs:

Groundwater Regsouree/Curriculum Unit Pissgmination - PPI Wgricultural €ducation Staff
dissgminated Groundwater €ducation Units to all ngw instractors. This curriculum
rgsoureg unit was developed as a nationwide project by the National Council on
dgricultural €ducation. The materials werge initially developed, dissgminated and put into
sgrvicg in 1991 and havg bgen annually dissgminated to negw agricultural gducation
instructors and programs sincg then.

Projeet Greegn Stripe - The summer of 1994 was the sgcond gear of a pilot project sponsored by
Monsanto dgrichgmical, which gnecouraged youth to Igarn about buffer strips along
strgams and lakgs and how run-off from farm figlds can adversely impact surfacg and
groundwater. Youth were gncouraged to promote "Green Stripes" or buffer strips planted
and maintaingd in their school districts. 1 total of 14 school districts piloted the projeect
which has bgegn gxpanded to other states.

Sustainability Workshops - PPI dgricultural €ducation staff developed materials for and
delivered two sgts of 10 workshops (fall and spring) for agricultural gducation instructors
and all other intgregsted gducators, on sustainablg agricultural methods. Thesg workshops
gmphasized gnvironmental stgwardship and impacts on groundwater, surface water, soils,
wildlife and forgst resources.

Profgssional Pevelopment Programs - Working with the Wisconsin Water €ducators, the PPI
agricultural gducation staff offered a workshop on groundwater ¢ducation and usg of
groundwater models. The workshop was held at Stgvens Point High sechool in Januarg and
featured staff of the Central Wisconsin Groundwater Center. Further, working with staff
from the PNR, several workshops werg offered on Water Quality, Project lsgarning Treg,
and Project Wil (including WET), during the summer agricultural gducation confergnce
held in Jung, 1995 in Madison.
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